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Abstract 
Software process improvement (SPI) has, since the late eighties been a common 
framing when improving system development practice. The field was sparked when 
Humphrey published his work on managing the software process. The field of SPI 
is an applied research field and most contributions are either prescriptive or 
descriptive, resulting from a kind of learning loop between the industry and the 
organizations developing the Capability Maturity Model or other similar models. 
The field lacks independent and reflective research.  
 
This PhD study takes its outset in doubt about whether the theory of the SPI field 
actually expresses an appropriate understanding of the practice of the field. This 
doubt is based partly on personal practical experience in the field and partly on the 
fact that more and more problems and failures are reported from attempts to adopt 
SPI technology. The aim of this study has therefore been to study SPI practice in 
depth in order to characterize SPI practice and shed light on whether SPI theory is 
consistent with SPI practice.  
 
The study was organized as part of a collaborative practice research project and 
involved a literature study, an action research intervention and a longitudinal 
interpretive single case study. The results are presented in this PhD thesis, based on 
four papers published during the PhD project. 
 
The main result is that SPI practice is characterized by drifting SPI technology. 
Plans are made, control is exercised, but SPI technology drifts in unpredictable 
directions anyhow. Looking further into this I found important conditions for 
drifting SPI practice. First the SPI network is inherently dependent on the 
production network in the software organization. Second the adoption of SPI 
technology is by nature longitudinal and sensitive towards dynamic environments. 
The complexity and dynamics that this imposes on SPI practice become beneficial 
if embraced. This can be done by negotiating the adoption of SPI technology 
between control and drift. One important aspect of this negotiation is to cultivate 
the organization for improvisational action. The characteristics found for SPI 
practice challenge existing SPI theory.   
 
The implications of the characteristics challenging SPI theory is that we need to 
reinterpret the existing SPI theory in the light of a much more profound 
understanding of the complexities of SPI practice. We need to explore radical new 
ways to deal with improving practice. Practitioners will have to leave a controlling 
strategy, in order to negotiate control and drift when adopting SPI technologies. 
 
This thesis provides further details on the research project, approaches and results. 
The thesis consists of four journal papers and this summary at hand.  
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Resumé 
This is a Danish translation of the abstract. 
 
Siden firserne har software procesforbedring (SPI) været den mest anvendte 
teoretiske ramme for forbedringer af systemudviklingspraksis. SPI opstod da 
Humphrey publicerede sit arbejde om ledelse af software processer. Forskningen i 
SPI er præget af præskriptive og deskriptive forskningsbidrag, der stammer fra en 
slags udviklingscyklus mellem industrien og de organisationer, der udvikler de 
førende modeller indenfor området, særligt the Capability Maturity Model (CMM). 
Forskningsfeltet udviser en mangel på uafhængig og reflekterende forskning. 
 
Dette ph.d.-studie er udsprunget af en undren over, hvorvidt den opfattelse af SPI 
praksis, der præger forskningen i SPI feltet, faktisk afspejler den reelle praksis. En 
undren som dels bygger på egen praksis erfaring, og dels er støttet af, at nye 
forskningsbidrag i stigende grad peger på problemer med indførelsen af SPI 
teknologi i virksomhederne. Formålet med studiet har derfor været, gennem 
detaljerede studier af SPI praksis at belyse om den eksisterende SPI teori er 
konsistent med den nuværende SPI praksis. Arbejdet har omfattet et litteraturstudie, 
en aktionsforskningsintervention og et fortolkende longitudinalt casestudie. 
 
Hovedresultatet er at SPI-praksis ikke som forventet er rationelt planlagt og 
implementeret, men generelt præges af store afvigelser, udsving og uforudsete 
forandringer i processen. Dette kan med et engelsk fagligt begreb benævnes 
”drift”
1
. Jeg har identificeret nogle vigtige grunde til at SPI-praksis ”drifter”: For 
det første er SPI-netværket i en software virksomhed totalt afhængigt af dennes 
produktionsnetværk. For det andet er indførelsen af SPI teknologi af natur en 
longitudinal proces, der er sensibel overfor forandringer i omgivelserne. Den 
dynamik og kompleksitet som dette tilfører SPI-praksis kan vendes til gavn for 
virksomheden, hvis det udnyttes på passende vis. Man bør afveje anvendelsen af 
kontrol og ”drift” mekanismer fleksibelt i indførelsen af SPI teknologi, og kan med 
fordel bevidst udvikle virksomhedens evne til at improvisere.  
 
De nævnte egenskaber ved SPI-praksis viser sig at anfægte den eksisterende SPI-
teori. Som konsekvens bør vi genfortolke den eksisterende SPI-teori i lyset af en 
meget dybere forståelse af kompleksiteten af SPI-praksis. Vi bør også udforske og 
afprøve radikalt anderledes måder at udføre SPI-praksis. Endeligt må SPI-
praktikere forlade de ensidede kontrol-baserede tilgange til indførelse af SPI-
teknologi til fordel for at afveje kontrol og ”drift” i dette arbejde. 
 
Forskningen og dens resultater uddybes i denne sammenfatning der er baseret på 
fire publicerede artikler.  
 
EMNEORD: SPI-PRAKSIS, KONTROL OG ”DRIFT”, IMPROVISATION 
                                                 
1
  Min anvendelse af begrebet bygger på Claudio Ciborras arbejde (Ciborra, 2002). 
 
iv 
v 
Acknowledgements 
 
During the last six years I have been re-trained from the industry to academia 
through my work with this thesis and through my teaching. A lot of people have 
supported, inspired, taught and encouraged me in this process and I am grateful for 
all the help.  
 
Most importantly I want to thank Lars Mathiassen. It all started when he invited me 
to leave the software industry and start a PhD study. He has been my mentor all 
through - though not supervisor. I have learned so much trough collaborating with 
him and he hosted me and my family during a wonderful and educational posting in 
Atlanta.  
 
I want to thank all my colleagues in the IS group and the participating researchers 
of SPK research project for letting me be their apprentice in academic practice.  
I will especially thank Jan Pries-Heje for reminding me how far I had to go, Jeremy 
Rose for teaching me my very first lessons on English academic writing, Karl 
Kautz for introducing me to Scandinavian research tradition, Ivan Aaen for 
insisting on agility and Jacob Nørbjerg for guidance on praxis studies.  
 
I also want to thank all the PhD students for inspirational discussions and for 
sharing fun and frustrations. (The SPI-ce girls: Anna Börjesson and Galina Hansen, 
Bo Hansen Hansen, Thomas Elisberg, Keld Pedersen, Jens Henrik Hosbond, Rune 
Høegh, Janne Jul Jensen, John Persson, Rolf Njor Jensen, Lise Hermansen, Karsten 
Jahn and Fred Durao). 
 
The most important grounding for my research is my practice experience. All my 
former colleagues in the software industry and at the Business School have all 
contributed to these invaluable and enjoyable experiences. I have gained most of 
my knowledge through practice. A special thank to the case firm SmallSoft and all 
the employees there. Without your positive collaboration this research would not 
have been possible. 
 
Last but not least I will thank Peter Axel Nielsen for supervising me through six 
years of studies. It has been a long journey and I may from time to time not have 
been the easiest PhD student to supervise. However this thesis proves that he 
succeeded in his efforts.  
 
Henning and Simon have been my closest and most precious travelling companions 
on my PhD journey. They may not always understand my incentives and priorities, 
but they always respect my decisions. I am thankful for their support and especially 
for their decision to follow me on my posting in Atlanta. 
  
 
vi 
 
vii 
Table of Contents 
 
1 INTRODUCTION 1 
1.1 PERSONAL MOTIVATION ............................................................................................................. 1 
1.2 RESEARCH GOALS....................................................................................................................... 2 
1.3 RESEARCH TOPIC: SPI PRACTICE ................................................................................................ 3 
1.4 STRUCTURE OF THE THESIS ......................................................................................................... 4 
2 SPI THEORY 7 
2.1 THE RESEARCH FIELD ................................................................................................................. 7 
2.2 THE ORIGIN OF THE FIELD ........................................................................................................... 8 
2.3 SMALL AND MEDIUM-SIZED ENTERPRISES ................................................................................ 10 
2.4 MY SPI RESEARCH BACKGROUND ............................................................................................ 11 
2.5 RESEARCH QUESTIONS ............................................................................................................. 13 
3 REFERENCE THEORIES 15 
3.1 DRIFT THEORY .......................................................................................................................... 15 
3.2 ORGANIZATIONAL IMPROVISATION .......................................................................................... 16 
4 RESEARCH DESIGN 19 
4.1 RESEARCH APPROACH .............................................................................................................. 19 
4.2 RESEARCH PROJECT .................................................................................................................. 22 
5 RESEARCH PAPERS 31 
5.1 OVERVIEW ............................................................................................................................... 31 
5.2 THE LITERATURE REVIEW ......................................................................................................... 32 
5.3 THE CASE STUDY INTERPRETATION 1 – BETWEEN CONTROL AND DRIFT ................................... 34 
5.4 THE CASE STUDY INTERPRETATION 2 – ORGANIZATIONAL IMPROVISATION ............................. 35 
5.5 THE ACTION RESEARCH INTERVENTION .................................................................................... 36 
6 DISCUSSION OF THE RESULTS AND IMPLICATIONS 39 
6.1 SPI PRACTICE CHARACTERISTIC ............................................................................................... 39 
6.2 SUMMARY OF RESULTS ............................................................................................................. 48 
6.3 IMPLICATIONS FOR THE SPI FIELD ............................................................................................ 49 
7 CONCLUSION AND FUTURE RESEARCH 53 
7.1 SUMMARY ................................................................................................................................ 53 
7.2 LIMITATIONS ............................................................................................................................ 54 
7.3 FUTURE RESEARCH ................................................................................................................... 55 
REFERENCES 57 
APPENDIX: RESEARCH PAPERS 65 
A. PRESCRIPTION, DESCRIPTION, REFLECTION: THE SHAPE OF THE SOFTWARE PROCESS 
IMPROVEMENT FIELD ................................................................................................................ 67 
B. BETWEEN CONTROL AND DRIFT: NEGOTIATING IMPROVEMENT IN A SMALL SOFTWARE FIRM ... 83 
C. IMPROVISATION DURING PROCESS-TECHNOLOGY ADOPTION: A LONGITUDINAL STUDY OF A 
SOFTWARE FIRM ..................................................................................................................... 105 
D. SOCIAL NETWORK ANALYSIS IN SOFTWARE PROCESS IMPROVEMENT ................................... 137 
 
viii 
 
 
 
1 
1 Introduction 
This thesis has from the start been influenced significantly by the fact that I was a 
practitioner before entering academia. My effort has been focused on results that 
are useful in practice. I was inspired by my experience with improvement of system 
development practice gathered through 10 years working in the Danish software 
industry. This chapter presents my research goals and topic based on my motivation 
and lays out the structure of the thesis.  
1.1 Personal motivation  
I have practiced a broad range of the activities commonly involved in system 
development; software engineering, management and quality assurance. I have had 
rich opportunities to be involved in improvement efforts both as target for the 
improvements and as designer and implementer of the improvements.  
 
The first improvement effort I participated in was an attempt to achieve an 
ISO9001 certificate (Hoyle, 2005). We employed a decentralized approach 
involving most system developers in designing, testing and implementing new 
procedures. It was engaging and interesting to participate, but it was also time 
consuming and sometimes it turned into a battle between colleagues. The first 
improvements were rather easy to agree upon and to implement with good results, 
but we increasingly found the changes required by the norm were less helpful and 
more difficult to design and implement. Obviously this was because we had started 
with the changes that could immediately ease our work or that were requested by 
our customers. Much of the new procedures required more overhead work in 
documenting and some of the required changes were even perceived to be 
destructive to our flexibility and creativity. After a couple of years the strategy of 
achieving a certificate was ditched as it became clear that a certificate was not 
required to stay in the market. Also, we had realized how costly and difficult the 
improvement was. However, the software firm kept a full quality assurance 
organization working since we found that the quality assurance effort in many ways 
had proved to be beneficial. Our long term improvement approach emphasized real 
and sustainable improvements over a full set of procedures (according to the 
standard).  
Introduction 
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The Capability Maturity Model (CMM) (Paulk et al., 1993 and section 2.2) was 
introduced at a later date, when the organization was involved in a research project 
with university students experimenting with mini assessments according to CMM. 
The assessment was followed by some initial improvement activities. We found the 
CMM experiment interesting, especially the new and tempting concept of 
measurement, but we did not change our improvement strategy, i.e., the quality 
assurance organization of the firm. I personally was a bit sceptical toward CMM 
and thought it to be overly detailed and inflexible. How could this prescribe 
processes for practice? In my view, system development practice demanded 
flexibility and situated methods. I also found the assessment rather simplistic and 
was dubious about how helpful it had been.     
 
Improving system development practice was indeed important for the firm to stay 
competitive and to provide interesting jobs for employees. The continued 
improvement effort was convincingly beneficial in many ways, but the 
improvement technologies had to be adapted to the needs of the firm. Working with 
the two norm driven approaches; the ISO9001 (Hoyle, 2005) and CMM (Paulk et 
al., 1993), left me with the impression that they were difficult to comply with and 
that they could turn out to be inappropriate for an organization. They did not 
sufficiently meet the improvement needs of Danish software firms. Improving 
system development in practice turned out differently than prescribed in the 
approaches.  
 
These experiences of designing and implementing improvement efforts according 
to the main approaches have been my personal motivation for researching 
improvement practice. 
1.2 Research goals  
My research has been guided by two equally important goals. The goals are rather 
general, but they have helped me focus both the research question and the approach 
of my research to be able to provide feasible results. 
  
In the first goal I emphasize relevance of my work to the software industry. 
Improving system development practice for a software organization is crucial to 
stay competitive. Being a former practitioner simply makes it important for me to 
provide useful results for the industry.  
 
Thus I want to 
 
 Contribute relevant knowledge to the software industry in order to support 
their efforts to improve their system development practice. (Research goal 
1) 
 
1.3 Research topic: SPI practice 
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This means that my research topic and results need to be relevant and useful for 
practitioners, and the results need to be published in a form that suits this particular 
audience.  
 
My second research goal emphasizes independent and reflective research. My 
research was initiated by a literature study of the software process improvement 
(SPI) research field, which demonstrated a lack of reflective and independent 
research (Hansen et al., 2004a, section 5.2). Thus I want to  
 
 Contribute to the research field of software process improvement with 
independent and reflective research. (Research goal 2) 
 
This means that my research approach has to provide for reflections on SPI topics 
and that my research organization should strive to keep me independent of firm or 
other interest.  
 
The first goal pushed practice to the center of my research. This is visible in the 
research questions, approach and organization. The second goal led to the in-depth 
research approach. Reflective independent research can help dig deeper into 
everyday SPI practice to understand and explain the complexity of it.  
 
The two goals have an important link, as more profound understanding can lay the 
basis for better advice to practice (Mathiassen, 2002). 
1.3  Research topic: SPI practice 
In Scandinavia IS research has to a large extent been focused on studying system 
development practice and targeting how to improve that practice. Mathiassen 
described the historical evolution of research in the field in three areas of system 
development challenges (Mathiassen, 1997). In the first area, before the mid 
seventies, the improvement efforts were focused on methods, tools and project 
management. During the next 15 years, quality assurance and CASE technologies 
was found increasingly interesting, before software process improvement (SPI) 
(Humphrey, 1989) attracted the most attention in the late eighties.  
 
The introduction of the Capability Maturity Model (CMM) (Humphrey, 1989, 
Paulk et al., 1993) to the field of software development introduced the concepts of 
software processes and maturity as the key concepts of any improvement efforts. 
The maturity model included most of the challenges of system development that 
had been in focus before, and added more. It introduced a priority of the challenges 
to deal with first (the levels), and provided the software process concept as the one 
way to describe, control and manage improvements of system development 
practice. Since SPI has been the main challenge of improving system development 
in this latest time period, this study is framed as a SPI study.  
 
Introduction 
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My practice experience (section 1.1) is from around the time when the focus shift 
towards SPI had reached the Danish software industry and the Danish research 
community.  
 
My first research goal is “providing relevant knowledge to the software industry in 
order to support their efforts to improve their system development practice”. If I 
should rephrase this in the framing of SPI it could become: I want to provide useful 
knowledge to SPI practitioners of the software industry.  
 
Practice implies in general that theories are brought into use situated in a context of 
work, people and organizations and their context. Or phrased the other way around: 
Practice is when people work in organisations and may bring theory in use. Being a 
practitioner, the last phrasing makes most sense. In either case practice in this 
context means SPI practice and involves mainly SPI practitioners and their work, 
system development work, software engineers, software organizations and their 
environment.  
1.4 Structure of the thesis 
Chapters 2 and 3 present the theoretical background for the PhD study. Chapters 4 
and 5 describe the research project and the contributions. In chapters 6 and 7 I 
discuss and conclude the work.  
 
First, chapter 2 introduces the research topic of SPI as being a field with its origin 
in CMM (Paulk et al., 1993) and the thoughts presented by Humphrey in 
“Managing the software process” (1989). I describe the special challenges that 
small and medium-sized firms face when adopting SPI technology before I focus on 
my SPI research background as being part of the Danish research on SPI.  
 
Second, chapter 3 presents the reference theories used in my study. Claudio 
Ciborras‟ view on the adoption of technology as governed by drifting forces 
(Ciborra, 2002) has been the main theory helping me to interpret my findings from 
SPI practice. It was supplemented by the theory of organizational improvisation 
(Cunha et al., 1999) when investigating drifting in more details.  
 
Chapter 4 describes the research design of the thesis. The research methods used in 
the study are presented and longitudinal interpretive case studies are discussed as an 
appropriate approach. The collaborative practice research project that provided my 
research organization is briefly presented, before I describe the resulting research 
design in more detail. The four journal papers that contribute to the thesis are 
presented briefly in chapter 5, describing the research approaches, findings, results 
and contributions.  
 
In chapter 6 I discuss SPI practice on the basis of the findings. The discussion is 
organized in five themes. For each theme the evidence from my work is 
recapitulated and traditional SPI theory is discussed in accordance with the theme. 
1.4 Structure of the thesis 
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The theme discussion is concluded with a formulation of my contributions against 
the backdrop of other research contributions. I sum up by discussing the answers to 
my research questions and the implications of my findings for SPI research and 
practice. 
 
Chapter 7 concludes the PhD thesis by summarizing my work and results and by 
discussing limitations and further research.  
Introduction 
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2 SPI theory 
This chapter provides an overview of the SPI field as a background for my research 
question. First, the SPI field is introduced and its origin in CMM (Humphrey, 1989, 
Paulk et al., 1993) is presented. Then the special challenges that small and medium-
sized organizations face when improving software processes are described. Finally, 
I explain my grounding in the field as part of a Danish stream of research on SPI. 
The chapter is concluded by stating my research questions. 
2.1 The research field 
The publication of the Capability Maturity Model (CMM) (Humphrey, 1989, Paulk 
et al., 1993) sparked a new interest in SPI and a field of both theory and practice of 
improving system development formed: Software Process Improvement (SPI). Now 
some 20 years later the CMM(I) suite (Paulk et al., 1993, The-CMMI-product-
team, 2001, 2002)  still dominates the field (Hansen et al., 2004a). The basic values 
and recommendations of the original are to a large extent unquestioned and 
unchanged (Ngwenyama and Nielsen, 2003, Hansen et al., 2004a), even though 
adaptations of the CMM (Sakamoto et al., 1996, Wilkie et al., 2005), alternative 
norms (e.g. BOOTSTRAP, see Kuvaja, 1999) and other ways of assessing (Fayad 
and Laitinen, 1997, Iversen et al., 1998a, Steel, 2004) have been widely discussed.  
 
The research field of SPI is an applied academic field. The majority of the research 
forms a learning cycle between the theory prescribed by the research and the 
software industry testing the models in practice. Within this rather closed cycle, the 
dominant approach appears to be successful, but it is not clear that “it is widely 
appropriate or successful outside its natural habitat” (Hansen et al., 2004a). One 
example of a non-natural habitat seems to be small and medium-sized enterprises 
(SMEs). Evident in the field is an ongoing discourse on how to handle the special 
challenges SMEs face when adopting SPI technology (see section 2.3).  
 
The field tends to be a prescriptive (or at least non-reflective) academic field that is 
overly focused on applied techniques in opposition to building defensible theory 
(Hansen et al., 2004a). 
SPI theory  
8 
  
 
Figure 2.1 The learning cycle of the SPI field.  
 
The prescribed approaches are mainly norm-driven but are supplemented by some 
problem-driven approaches (Hansen et al., 2004a, p. 460). Success stories from 
firms adopting CMM (e.g. Humphrey et al., 1991, Dion, 1992) are symbols in the 
field of the success of CMM. Hardly any failure stories have been reported even 
though a statistical survey from the Software Engineering Institute showed that 
63% of 167 CMM organizations were at level 1 (the “stuck in first” phenomenon 
(Johnson and Brodman, 1996)) and only 11% were at level 3 and above (Herbsleb 
and Goldenson, 1996).     
 
This main part of the SPI research field is supplemented by a more balanced, 
mainly Scandinavian, literature reporting both the difficulties and the advantages of 
adopting SPI technologies. This often takes the form of case studies involving some 
kind of theoretical framework (Hansen et al., 2004a, p. 464).  
2.2 The origin of the field 
As described above, the origins in CMM (Humphrey, 1989, Paulk et al., 1993) still 
dominate the field of SPI. Here I present important values and principles of CMM, 
mainly based on “Managing the Software Process” by Watts S. Humphrey (1989). 
SPI as a research field emerged with this work. It was based on collaboration 
between a group of researchers at the Software Engineering Institute (SEI) and a 
US Air Force project in search of ways to select capable software contractors. It 
resulted in the publication of the CMM (Paulk et al., 1993). The fact that the US 
Department of Defense utilized the maturity model to evaluate suppliers initiated an 
enormous interest in CMM both in the software industry and in the fields of 
information systems and software engineering research.  
 
The CMM rests on the tradition of total quality management (TQM) (Deming, 
1982) and inherits a set of values and assumptions about statistically controlled 
manufacturing processes and their optimization (Humphrey, 1989, p. 3). The core is 
that software production should follow defined processes to obtain a stable process 
under statistical control so that the outcome is predictable. The entire software task 
   2.2 The origin of the field 
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is treated as a process that can be controlled, measured and improved. A process is 
defined as “that set of tasks that, when properly performed, produces the desired 
result” (Humphrey, 1989, p. 4). A better outcome of the process can be reached by 
improving the process itself. Improvement of the process is done on the basis of 
measurement according to a norm (the maturity model) and carried out through 
careful planning and preparation.  
 
The CMM describes five levels of process maturity according to which 
organizations can be assessed and thus obtain guidance on where to start 
improvements. The levels range from ad-hoc software processes up to controlling 
the software processes to a degree where continuous and controlled improvement of 
the processes is possible. Each level prescribes best practices within a series of key 
process areas with which organizations should comply (Paulk et al., 1993, The-
CMMI-product-team, 2001, 2002). The model serves in the SPI field as a norm for 
good manufacturing practices in software development and the norm-driven 
approach to improving practice serves as the convention for good process 
improvement.  
 
Norm-driven SPI assembles a traditional learning cycle. It involves (Humphrey, 
1989 p. 30): 
 assessing and understanding the current software process according to a 
prescribed norm in order to decide what to improve (unfreeze) 
 planning and implementing the changes (move), and 
 sustaining the new processes through training and monitoring (refreezing).  
In this learning cycle, the norm is the key since the goal is external certification. 
 
 
 
Figure 2.2 The IDEAL model (McFeeley, 1996) implementing the learning cycle of CMM 
 
The IDEAL model (McFeeley, 1996) has become the de-facto standard for how to 
organize this learning cycle.  
SPI theory  
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It is recommended that the improvement activity should be organized so that it is 
both centralized and separate from the core software production. SPI has to be 
driven from the top (Humphrey, 1989, p. 19). To carry the major changes through, 
leadership is needed and top management must set priorities and furnish the 
resources. Software organizations should form a separate software engineering 
process group (SEPG), staffed by dedicated full-time staff to drive the 
improvements as change agents (Humphrey, 1989, p. 289). The group initiates and 
sustains the changes as well as supporting normal operation. Software engineers 
should be involved in designing new procedures, as they are the most 
knowledgeable and ultimately everyone should be involved in the implemented 
improvements (Humphrey, 1989, p. 293 and p. 19).  
 
The CMM norm has been subject to changes through continuous testing in the 
software industry, leading to improvements. The most important was when the 
CMMI was published (The-CMMI-product-team, 2001, 2002). On the one hand, 
CMM was from the start presented as one rather reasonable model offering 
software organizations an improvement path. Also organizations were encouraged 
to participate in the development of the model by testing adaptations and publishing 
the results. On the other hand, through the publication of the detailed norm and the 
development of the assessment industry the norm has become a de-facto standard, a 
one-size-fits-all by which organizations are assessed and certified. 
2.3 Small and medium-sized enterprises 
Paulk has argued that the adoption of CMM in small organizations “may be 
different in degree, but they are not different in kind” (Paulk, 1998) from those of 
other organizations. However it is widely recognized that SMEs face special 
challenges when trying to adopt SPI technology.  
 
SMEs are highly sensitive to dynamic environments (Mathiassen and Vainio, 2007) 
and more vulnerable than larger enterprises. They lack both the resources to invest 
in improvements (Brouse and Buys, 1999, Kautz and Larsen, 2000) and SPI 
knowledge (Steel, 2004), and they find the SPI theory and the main approaches 
bureaucratic (Kelly and Culleton, 1999) and too costly (Villalon et al., 2002). 
Adding to this, an early study finds that CMM does not fit SMEs (Brodman and 
Johnson, 1994). 
 
Since the European software industry especially is dominated by SMEs, much 
research has targeted this challenge. Some results recommend tailoring CMM to fit 
small organizations‟ needs (Batista and Figueiredo, 2000, Horvat et al., 2000, Kautz 
et al., 2000, Kautz and Thaysen, 2001, Casey and Richardson, 2004) while others 
evaluate CMM according to these needs (Wilkie et al., 2005). Yet others develop 
alternative approaches resting on the same principles as CMM but tailored to the 
resources and culture of smaller organizations (Kautz, 1998, Iversen et al., 1999, 
Kautz, 1999). Examples are; the 3P approach (Brouse and Buys, 1999), IMPACT 
(Scott et al., 2001), Software Process Matrix (Richardson, 2001, Richardson, 2002),
2.4 My SPI research background 
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 MESOPYME (Villalon et al., 2002) and COA (Grechenig and Zuser, 2004, Steel, 
2004). Very little research has questioned the basic values of CMM, however.  
 
The status of the discourse is addressed in a recent literature survey of reported case 
studies on SMEs adopting SPI technology. The survey shows that SMEs do adapt 
and utilize SPI technology in their improvement efforts: CMM (25%) (Paulk et al., 
1993, The-CMMI-product-team, 2001, 2002), SEI models in all (51%), IDEAL 
(13%) (McFeeley, 1996) and the ISO standards (31%) (Hoyle, 2005). However 
SMEs rarely achieve formal certifications. The study by Pino, García and Piattini 
(2008) concludes that “it is indeed very difficult to successfully apply formal SPI 
programmes which use models such as for example CMM, to SMEs” (p. 253) and 
“we consider that these standards per se are not suitable” for small organizations 
(Pino et al., 2008, p. 248). 
 
In summary, SMEs do practice SPI based on the dominant approaches, but they still 
do not succeed in the sense of certification. 
2.4 My SPI research background 
In this section I focus on my own research background in two major Danish 
research projects on SPI carried out between 1997 and 2006 (Mathiassen et al., 
2002, Nielsen and Kautz, 2008). The research was organized as collaborative 
practice research with the emphasis on action research (McKay and Marshall, 2001, 
Mathiassen, 2002) following the tradition of Scandinavian IS research. The aims of 
the research were dual as the projects have both tried to improve practices in 
concrete organizations and to learn about practice in order to theorize based on 
experience. Most of the contributions from these research projects are either 
descriptive, with some prescriptive advice, or reflective. 
  
The first project is reported in the book Improving Software Organizations: From 
Principle to Practice (Mathiassen et al., 2002). While the rhetoric of SPI says that 
assessing the capability of the organization and developing and implementing a 
strategy for improvement will lead to increased quality and productivity, the 
researchers‟ experience shows that it is not so easy and straightforward. They 
suggest five core SPI principles that must be adopted by organizations in order to 
succeed with SPI: (1) focus on problems, (2) emphasize knowledge creation, (3) 
encourage participation, (4) integrate leadership, and (5) plan for continuous 
improvement. “The five principles are a coherent philosophy of SPI” (Mathiassen 
et al., 2002, p. 20) developed through practice and based on values that differ from 
those of dominant SPI theories.   
 
The second project was an offshoot of the first by focusing on knowledge 
management in SPI (their second principle) and is reported in the book Beyond 
Conventional Software Process Improvement (Nielsen and Kautz, 2008). The book 
goes beyond the project as it also contains theoretical reflections on SPI and reports 
from other research efforts done in parallel. The book brings nine contributions 
SPI theory  
12 
organized in three parts: (1) “frameworks” focusing on central frameworks, e.g. 
CMM; (2) “techniques” focusing on more concrete knowledge-based techniques for 
SPI; and (3) two longitudinal “tales” of SPI spanning respectively 8 and 10 years. 
My research was part of this second project (see section 4.2.1.) and I contributed as 
chapters in the book revised versions of two of the papers which form the basis of 
this thesis (papers 3 and 4). 
 
In general the Scandinavian SPI research has displayed a tendency to raise critical 
voices towards the dominating SPI approaches. I will here highlight three 
contributions that all characterize CMM through theoretical analysis, and point to 
inherent problems of this dominant SPI approach.  
 
First, Ngwenyama and Nielsen (2003) investigate the assumptions about 
organizational culture embedded in the CMM models. They find contradictory sets 
of assumptions that could lead to significant problems in implementing SPI in 
organizations. In short, “the design ideal of CMM is the rational bureaucratic 
learning organization that is flexible” (Ngwenyama and Nielsen, 2003, p. 108). 
CMM is based on this rational ideal, but expresses allegiance with the 
developmental culture. The underlying rational culture makes CMM less effective 
as an approach to deal with the massive and deep changes of organizations that are 
prescribed by the model itself.  
 
Second, Rose, Aaen and Nielsen (2008) outline CMM‟s underlying assumption 
platform and discuss the trouble with CMM. The underlying assumptions of CMM 
are: process orientation; hierarchical management – planning, monitoring, control; 
externally imposed generic process models; documentation, standardization and 
institutionalization; organizational progression to maturity; objective measurement, 
external verification and certification; and goal-directed change through rational 
analysis and learning. This forms a platform that was typical for large industrial 
production companies in the late industrial age. Analyzing the problems of applying 
CMM leads to the general observation that they often stem from applying an 
approach with a particular management philosophy that does not fit the target 
organization. Rose, Aaen and Nielsen conclude that CMM is narrowly applicable in 
organizations that share or can tolerate the underlying assumption platform. Since 
this kind of organization is decreasing in number in the information age, CMM may 
well be increasingly inappropriate.     
 
Third, Aaen (2003) labels CMM “Blueprint SPI”. “Plan-oriented and mainly 
concerned with the static, this method creates a blueprint of a future software 
process” (Aaen, 2003 p. 86). Blueprint SPI externalizes process knowledge, 
separates process design from use and structurate by melding process parts into 
wholes. This induces a high risk of confusing information publication with 
knowledge building, of seeing the process models as ends rather than means for 
improvement, and of underestimating the importance of tacit knowledge. Blueprint 
SPI tends to plan for the expected rather than the unexpected. This planning will
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 rarely be the best answer given the complexities and uncertainties of software 
projects.  
 
In summary these authors criticize CMM for being too rational to deal with the 
complex and massive changes that it imposes on organizations, for resting on an 
old-fashioned managerial assumption platform not suited for modern organizations, 
and for being unable to plan for the unexpected that is a common aspect of software 
projects.     
2.5 Research questions 
My practice experience (see section 1.1) and my first study of the SPI research field 
(see section 2.1) resulted in doubts as to whether the theory of the SPI field actually 
expresses an appropriate understanding of the practice of the field. This doubt is 
supported in the three contributions cited above (Aaen, 2003, Ngwenyama and 
Nielsen, 2003, Rose et al., 2008) which are theoretically based. From this doubt I 
have phrased my research questions: 
 
Research question 1: What is the problem with the dominant SPI theories‟ 
understanding of SPI practice? 
 
Research question 2: What characterizes SPI practice? 
 
Research question 3: What new theories explain this practice better? 
 
 
Figure 2.3 Mapping the research questions to the learning cycle of the SPI field. 
 
Research question 1 (RQ1) addresses the understanding of SPI practice that 
underlies the dominant SPI theories and is expressed in their prescriptions. 
Research question 2 (RQ2) addresses the complex phenomenon that SPI practice is. 
The question focuses on SPI practice on its own terms by leaving the prior 
knowledge of the SPI field behind. Research question 3 (RQ3) aims at providing 
feedback to the research field of SPI by suggesting theories that better explain SPI 
practice.   
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3 Reference theories 
This chapter presents my reference theories. First Ciborras‟ view on the adoption of 
technology as governed by drifting forces (Ciborra, 2002). This has been my main 
reference theory, helping me to interpret my findings from SPI practice. It will be 
supplemented with the theory of organizational improvisation (Cunha et al., 1999) 
used in the more focused case study on improvisation.  
3.1 Drift theory 
In the field of information systems, rational models about managing organizations 
and technology play a dominant role. When organizations strive to manage and 
control adoption of technology in accordance with these models, they most often 
experience that the adoption drifts away from the goals with unpredictable results. 
When organizations experience drifting, their perceived need for more and better 
control is reinforced. Ciborra denotes this a vicious cycle for organizations to be 
caught in .  
 
The use of these rational management models constrains our understanding of the 
world and prevents us from seeing the full complexity of technology (Ciborra, 
2002). Enforcing these simplistic geometrical models as understandings of the 
much more complex world is not in accordance with the world as experienced in 
the everyday life of agents, users, designers, and managers. This misuse of the 
management models Ciborra counts as a hidden or at least unrecognized crisis of 
the field of information systems. 
 
The experienced drifting is due to forces like turbulent environments, complexity of 
the technology and the implementation process, side-effects, plain surprises, and 
users‟ resistance and creativity. 
 
 Drifting can be looked at as the outcome of two intertwined processes. 
One is given by the openness of the technology, its plasticity in 
response to the re-inventions carried out by users and specialists, who 
gradually learn to discover and exploit features, affordances, and 
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potentials of systems. On the other hand, there is the sheer unfolding of 
the actors‟ being in the work flow and the continuous stream of 
interventions, tinkering, and improvisations that color perceptions of 
the entire system life cycle. (Ciborra, 2002, p. 87). 
 
When this happens, usage, maintenance and redevelopment, and improvement of 
technology take place simultaneously. It can involve acts of many kinds ranging 
from sabotage, to passive resistance, to learning-by-doing and to micro discoveries 
and radical shifts (Ciborra, 2002, p. 89). 
 
The results of drifting can be very beneficial for organizations, because humans are 
bounded in their technological imagination by, among other things, the specific 
formative contexts as described in (Ciborra and Lanzara, 1994) and thus have 
limited innovative capabilities. Coincidence and breakdowns followed by human 
coping can spark technology drifting, that result in unthinkable innovative 
outcomes. When technology adoptions drift away from the plans, humans respond 
by reinventing the technology through improvisations, tinkering, bricolage, and 
hacking. 
 
To benefit from this potential innovative power, organizations need to change their 
thinking and practices from control to drift. Such a move will allow organizations 
to support human innovation instead of controlling plans and to facilitate 
cultivating and hosting of technology instead of trying to plan or design it.  
 
Ciborra picked CMM as one of his examples of an inappropriate and limiting 
model (Ciborra, 2002, p. 19). He provides new concepts from the drift theory that 
allow an understanding of SPI practice more in line with the complex modern 
world.  
 
How this drift theory is used in my research is described in more detail in paper 2 
(Tjornehoj and Mathiassen, 2008a, see section 5.3.). 
3.2 Organizational improvisation 
Improvisation has been suggested as a way of coping when time pressures hinder 
rational planning, decision processes, and knowledge creation (Cunha et al., 1999). 
Traditionally improvisation is seen as the deviation from the norm of rational 
decision-making. As uncertainty, complexity, and environmental dynamics increase 
as conditions for organizations, their ability to improvise becomes more important 
(Chelariu et al., 2002).  
 
The defining characteristic of organizational improvisation is convergence between 
planning and execution of actions. Improvisation is triggered when something 
unexpected occur that demands immediate action.  
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… thus improvisation arises when both (1) a demand for (a) speed and (b) 
action, and (2) an unexpected (and unplanned for) occurrence are perceived 
by the organization. (Cunha et al., 1999).  
 
Cunha et al. (1999) also highlight that improvisation is deliberate, extemporaneous, 
and occurs during action, drawing on “…available material, cognitive, affective and 
social resources” (Cunha et al., 1999). This last characteristic connects 
improvisation to bricolage by emphasizing that planning and action need to take 
place within the limits of available resources and knowledge to be called 
improvisation. 
 
Important conditions for the ability to improvise in organizations are an 
experimental culture, a (minimal) control structure, and a low procedural memory 
or small number of routines (Cunha et al., 1999). An experimental culture values 
action and experimentation when trying to understand and deal with reality. A 
control structure is required for focusing, coordinating, and keeping the necessary 
feeling of urgency, but it should be minimal so as not to restrict the participants. 
Procedural memory is the amount of routine knowledge that the organization 
possesses. If the procedural memory is low, it leaves more room for improvisation 
since more events are unplanned. On the other hand, a high procedural memory 
perceived as adaptable knowledge instead of unbreakable rules will also enhance 
improvisation. 
 
Improvisation can have both positive and negative results. Possible positive 
outcomes include motivation, flexibility, increased ability to improvise, gaining 
new knowledge, and new routines and practices. Among the negative results is 
inappropriate learning biased by actual circumstances, opportunity traps by not 
acquiring new knowledge, over-amplifying emergent events and addictiveness to 
improvisation thereby under-utilizing existing knowledge and skills. Employees 
also face increased anxiety and uncertainty (Cunha et al., 1999).  
 
According to Ciborra, the modern world with its increasing uncertainty, 
complexity, and environmental dynamics causes drifting technologies. He thus 
suggests organizations should „host technologies‟ by embracing new technology as 
a guest, leaving room for improvisation and mutual adaptation instead of rationally 
planned adoption. The theory of organizational improvisation (Cunha et al., 1999) 
describes parts of this. Improvisation can play a role in the adoption of technology 
especially in organizations that lack resources and are vulnerable towards dynamic 
environments such as SMEs. 
 
How the concept of improvisation is used to understand the case study is described 
in further detail in paper 3. (see section 5.4.).  
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4 Research design 
When designing research projects the research question and objectives determine 
which research approaches would be appropriate to secure valid and relevant 
results. However, research design is also shaped by given opportunities and 
practical issues especially regarding the research organization. In this chapter I first 
present the IS research framework (Braa and Vidgen, 1999) to argue my choice of 
research approaches before I introduce these approaches. Second, I describe my 
research project in more detail.   
4.1 Research approach 
In this section I argue my choice of research approach based on the IS research 
framework (Braa and Vidgen, 1999) and present my approaches – interpretative 
longitudinal case studies (Pettigrew, 1990, Walsham, 1993, 1995, 2006).  
4.1.1 The IS research framework 
The IS research framework outlined by Braa and Vidgen (1999) presents the variety 
of research approaches that is utilized in IS research as a triangle. 
 
Figure 4.1 The IS research framework from Braa and Vidgen (1999) 
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Each point represents a different research outcome. The main approaches to achieve 
these goals are illustrated as the arrows; a reductionist approach to predict the 
future, intervention into practice to bring about change, and interpretations to 
understand the world. 
 
Braa and Vidgen mapped the well known research methods to this framework by 
categorizing action research, field experiment and soft cases as pure methods 
aligned to intervention, reduction and interpretation, respectively, while quasi-
experiments, hard case studies and action case represent some of many hybrids.   
 
Figure 4.2 Research methods mapped onto the IS research framework (Braa and Vidgen, 
1999) 
 
The triangle pinpoints the contradictions (or dilemmas) that has to be dealt with in 
the „dilemmatic‟ (McGrath, 1982) process of designing research projects. For 
example, it is difficult to mix. striving to reach a rich and deep understanding of 
complex situations with prediction by cause-effect relationships, since this involves 
reduction of complexity. Also deep involvement in an actual situation in order to 
bring about changes does not fit the idea of being an observer collecting rich data 
for interpreting the situation. The hybrid methods represent design trade-offs taking 
two of the points into account, but neglecting the third. The center of the triangle 
represents a desired but unlikely super method since the trade-offs cannot be 
resolved altogether (McGrath, 1982). 
 
The research field of SPI is traditionally dominated by research in the left two 
points of the triangle as seen in the many descriptive and prescriptive contributions 
reporting on experimenting with the prescribed methods of SPI (Hansen et al., 
2004a, section 2.1).  
 
I have placed the main part of my research in the lower right point of the triangle. I 
have conducted a soft case study collecting and interpreting rich data from the 
history of SPI practice of a firm. This allows for gaining deep and profound 
understanding of complex realities, and fits my research question 2 and 3 well. It is 
also in line with my second research goal of going beyond the most common 
literature of the SPI field by providing reflective and independent research.  
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Whether I reach my first research goal, of providing research results relevant for the 
software industry to improve their system development practice, is mostly 
dependent on having a relevant research object and topics and on the chosen 
publication form. My first research question is mostly served by my literature 
review (See section 5.2).  
4.1.2 Interpretive longitudinal case studies 
My main research approach has been longitudinal case studies as described by 
Pettigrew in “Longitudinal Field Research on Change: Theory and Practice” 
(Pettigrew, 1990) and it has been interpretive in nature as described by Walsham in 
his book and two papers on interpretive research in the IS field (Walsham, 1993, 
1995, 2006). Below I show how I have combined the two approaches to supplement 
each other in one single approach.  
 
Pettigrew characterizes change as multifaceted and shaped by power, chance, 
opportunism, accident as well as design, negotiation and planning. He states that 
“sound and practically useful research on change should explore the contexts, 
content and process of change together with their interconnections through time” 
(Pettigrew, 1990). If we want to understand change we need to avoid the traditional 
simplistic view of change as planned, linear and rational. This can be done by 
applying contextualism and a processual view in a holistic and dynamic analysis 
drawing from both vertical (higher and lower levels of analysis) and horizontal 
(historical, present and future time) levels of analysis and from the interconnections 
between them over time (Pettigrew, 1990). 
 
The core of interpretive research can be captured through the underlying 
worldview. “Interpretive methods of research start from the position that our 
knowledge of reality, including the domain of human action, is a social construction 
by human actors” and thus “theories concerning reality are ways of making sense of 
the world” (Walsham, 2006 p. 320). This implies that the researcher never can take 
a neutral stance as he himself interprets the data that actually result from other 
humans‟ interpretations of reality. Interpretive research enables the researcher to 
reach in-depth knowledge and understanding of complex social processes for the 
benefit of future processes.  
 
When done well the research is iterative and characterized by periods of expanding 
complexity through collection of more data and open analysis and of periods of 
simplification through use of theory and data reduction. Different kinds of output 
will emerge that are suited for different audiences: analytical chronology, 
diagnostic, and interpretive or theoretical cases and eventually if appropriate; meta 
level analysis over multi-case studies (Pettigrew, 1990). It is a both timely and 
resource-demanding kind of research that takes good social skills and involves a lot 
of practical issues to solve (Pettigrew, 1990, Walsham, 1995, 2006).   
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When organizing the fieldwork, choice of research site and considerations of time 
and of data collection should be done carefully. It has to allow for triangulated 
collection of data, which is processual, comparative, pluralist, historical, and 
contextual (Pettigrew, 1990). Walsham introduces the notion of „thick description‟ 
(1995 p. 75) from the anthropological tradition as a way to handle the resulting 
wealth of rich data.  
 
Walsham (1993) underlines that “good theory and insightful analysis” is the key in 
the work. Theory can be used in different ways: (1) as an initial guide to design and 
data collection, (2) as part of an iterative process of data collection and analysis and 
(3) as a product of the research (Walsham, 1995 p. 76). Theory should be used 
carefully in an inspiring and flexible manner that allows for discarding it altogether, 
even if it has played an important role in the work.  
 
Four kinds of generalizations are possible from interpretive research: (1) 
development of concepts, (2) generation of theory, (3) drawing of specific 
implications, and (4) contribution of rich insight (Walsham, 1995 p. 79). 
 
This kind of research cannot be measured by the traditional scientific quality 
criteria, since it is grounded in a totally different worldview. Walsham suggests 
using the rather simpler criteria used in ethnography when evaluating if the research 
is convincing and sound: authenticity, plausibility and criticality (Golden-Biddle 
and Locke, 1993).   
4.2 Research project 
4.2.1 Research organization 
My research has been framed by the Danish collaborative practice research project, 
Software Processes and Knowledge (SPK). Collaborative practice research (CPR) 
projects (Mathiassen, 2002) aim to resolve the tension between the points of the IS 
research framework (Braa and Vidgen, 1999) by balancing relevance and rigor in 
one research project through close collaboration with practitioners and a flexible 
multidisciplinary approach (Mingers, 2001).  
 
The constituting research approach of CPR is action research (Checkland, 1991, 
McKay and Marshall, 2001) with its outset in the practitioners‟ view of their 
practice. At the same time the research interest will aim for more general 
knowledge. These contradicting goals of CPR are negotiated by the establishment 
of a sound relationship between researchers and practitioners to guarantee relevance 
of research and at the same time to structure and manage the research to produce 
rigorous results.  
 
The ultimate goal of the SPK research project was to improve software 
development practice. The SPK project involved four Danish software 
organizations and 10 researchers from three research institutions. Together they 
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formed an organization serving both interests, as recommended by Mathiassen 
(2002). The primary action in practice was organized in four local research groups. 
The interaction and knowledge sharing between these local groups took place half-
yearly as a plenary session and the research interests were supported and secured 
through a researchers‟ forum that met regularly.   
   
 
 
Figure 4.3 The organisation of the SPK project in line with CPR (Mathiassen, 2002) 
 
The project ran for a little more than three years (2002–2006) and resulted in a 
portfolio of very diverse research results published in many different research 
outlets. To sum up the project a book with some of the results was published, 
Beyond Conventional Software Process Improvement (Nielsen and Kautz, 2008). 
This form of reporting traditionally suits practitioners better than journal articles. 
Revised versions of both paper 3 (see section 5.4) and paper 4 (Nielsen and 
Tjørnehøj, 2009, section 5.5) are published in the book.  
 
The SPK project primarily supported the fieldwork of my research, investigating 
SPI in the smallest of the participating organizations. It also placed me in a 
community of senior researchers that supported my learning and provided a broader 
view on SPI through the work of the research plenary. The conglomerate of 
practitioner interests and problems, researchers and research approaches, specific 
research questions and theory applied has informed my work in a very useful 
manner. 
4.2.2 Emergent research design 
My research design has been emergent in the way CPR allows for emergent 
research design (Mathiassen, 2002). Mainly three events have changed my plans 
and influenced the final research project dramatically. First, the fact that I was 
invited to participate in the SPK project provided an unexpected and helpful 
research organization and gave me access to the case-study firm. Second, when I 
had planned action research in the firm, they unexpectedly had to withdraw, since 
they experienced a financial crisis. Third, an interview with the SPI manager of the 
firm on management commitment suddenly turned into an interesting discussion on 
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past, present and future SPI initiatives. This interview inspired me to change track 
towards the resulting case study. These events all contributed to shaping the 
resulting research design but have not influenced my research goals and interest in 
understanding SPI practice.  
 
Except for these introductory remarks I will not dwell on the history of emergence 
of the research design nor will I describe all the plans that did not come to fruition. 
I will instead describe the resulting research design of my research project in some 
detail.   
4.2.3 Overview 
The overall design is a longitudinal case study in a small Danish software firm, 
SmallSoft. The case study was interpretive in nature. A small action research study 
in which I participated is reported here as an integral part of the case study. As 
described above, my research was framed by the SPK project.  
 
 
 
Figure 4.4 Organizational map of my research project. 
 
My research has been carried out over a period of six years (which also involved 
half-time teaching). The first three and a half years were spent on literature studies 
and fieldwork, while the last two and a half has been focused on completing the 
papers for publication and writing the summary. 
 
The first activity was a literature review of the research field of SPI. We collected 
references from well-known journals and published proceedings of conferences in 
the field to form a database on SPI literature. We categorized the contributions 
according to a framework as prescriptive, descriptive or reflective and could thus 
characterize the shape of the SPI research field. The study is reported in paper 1 
(Hansen et al., 2004a, section 5.2). This was followed by the action research 
intervention in SmallSoft. The firm wished to change the organization of its SPI 
effort radically, and the intervention aimed at supporting management decisions on 
this reorganization. 
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Figure 4.5 Historical map of my PhD work 
showing activities and papers from 
08/01/03 to 08/01/08 and beyond. 
 
Based on our previous knowledge of 
the firm and on collected network 
data, we conducted a social network 
analysis of the SPI communication 
networks of the firm. Mappings of the 
networks facilitated management 
negotiations. We report from this 
research in paper 4 (Nielsen and 
Tjørnehøj, 2009, section 5.5) We 
found the results rather promising, but 
for practical reasons the intervention 
in the firm was terminated. In this 
thesis, the study mainly serves as part 
of the case study.  
 
The next research effort was inspired 
by an exciting discussion with the SPI 
manager of SmallSoft on the history 
of their successful and unsuccessful 
SPI efforts. In collaboration with a 
colleague I decided to carry out an 
interpretive longitudinal case study of 
SPI practice in SmallSoft. My col-
league knew SmallSoft well through 
participation in their former SPI 
efforts, and I had actually been 
employed there for a short time. We 
had very good access to the firm and 
to data from a long historical period. 
The study was initiated by a three-
month short data collection period, 
followed by a longer period of data 
analysis and interpretation. The first 
analysis was mainly conducted on a 
posting in the USA. We report from 
this work in paper 2 (Tjornehoj and 
Mathiassen, 2008a, section 5.3). 
 
A second analysis of the case, focused 
on organizational improvisation is 
reported in paper 3 (see section 5.4).  
 
I have been engaged in writing-up the 
PhD summary on and of from 
November 2007.  
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4.2.4 The case study 
When designing a case study, there are a lot of practical issues that have to be 
handled well to result in good quality research. The practical setting and the 
resolution of the issues do count when evaluating this kind of research and are thus 
expected to be reported in some detail. In this section I describe how I have handled 
the focus areas to which Pettigrew (1990) and Walsham (1993, 1995, 2006) draw 
attention (see also section 4.1.2). 
  
Choice of research site 
Being part of the SPK project led to an easy choice of research site. The smallest 
participating firm was rather typical for the Danish software industry. It was a small 
(<100) and relatively young (<30 years) organization with a niche production. The 
employees were a mix of software-educated and other specialists. Being typical it 
fits into my first goal of providing relevant knowledge for the software industry. As 
laid out in section 2.3, being small also means that they are most likely to encounter 
some of the “typical” problems of SMEs adopting SPI. In addition to this the firm, 
was known as trustworthy among the researchers through collaboration in different 
learning and networking activities. As part of the CPR project we were welcomed 
by the firm, and granted access with no or very few limitations.   
 
When my research design found its final form, the firm had just experienced a 
difficult time and the managers were themselves reflecting on the development of 
the firm; how new practices had emerged, under what circumstances and by what 
means, thinking that they could learn from it. We took this idea to the level of 
proper research by designing a longitudinal interpretive case study to understand 
the changes in the practice of the firm over the years as more than rationally 
planned and implemented events.  
 
Considerations of time 
Matters of time in this research project were most often settled by practical issues. 
When the firm involved me in their reflection on past and present improvement 
efforts, they opened the opportunity for this research project.  We then decided to 
collect as much historical data on the adoption of SPI technology in the firm as we 
could. In the mind of the SPI manager, this history of improvement started with the 
design and implementation of their QA system back in 1996. Tales of the 
improvement culture of the firm reached even further back. Our data collection 
stopped in December 2005, since I went abroad as part of my PhD study. Thus the 
timespan of the researched SPI practice is from the introduction of the QA system 
in 1996 until the new matrix SPI organization was implemented in 2005 just before 
I left.  
 
We were aware that this is only a glimpse into a still ongoing change process. We 
found the beginning time-limit appropriate since the written material goes back to 
the introduction of the QA system, and the ending time-limit also, since all 
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participants (firm and researchers) had other responsibilities by the end of 2005. 
The period is sufficiently long because it covered the lifespan of several and very 
different SPI efforts.  
 
Fieldwork and data collection 
Both researchers involved have had substantial though periodic contact with the 
firm during a period of ten years in different roles; consultant, supervisor, 
employee, and researcher. This involvement in the past combined with the more 
recent collaboration in the SPK project accounts for the fieldwork of the study. It 
allowed us to collect substantial amounts of different kinds of data from a diversity 
of sources as sketched in Table 1 below.  
 
Description Source Type Dated Covering 
A detailed internal report 
documenting SPI assessment and 
planning of SPI activities. Carried out 
by 3 key employees under 
supervision of an SPI expert, as part 
of an official SPI education.   
Firm archive  Documentary 2001 1996 – 
Spring 2001 
Documents from the SPI efforts of 
the firm (agendas, memos, reports, 
quality assurance documentations 
etc.) 
Firm archive  Documentary 2001–
2005 
April 2001 – 
Nov. 2005  
Reports from students projects in the 
firm. Subjects within SPI. 
AAU report 
archive 
Research/ 
consulting  by 
students 
2002 Spring 2002 
and Fall 
2002 
Research notes (written debriefings 
from research interviews, personal 
notes and dairy pages)   
Researchers 
archive (2) 
Observations 2003 Spring 2003 
Email correspondence between 
researchers and firm organizing the 
SPI effort in the local research group. 
Researchers 
archive 
Documentary 2003–
2004 
2003 – 2004 
Recorded meetings in the firm: 
quality assurance meeting (March 
2003), management meeting on SPI 
(researchers participating actively) 
(March 2005) and kick-off meeting 
for new SPI organization (August 
2005) 
Research 
archive (1) + 
own 
collection 
(2) 
Documentary 2003 –
2005 
Spring 2003 
–  
Fall 2005 
Interview with the SPI manager and 3 
key employees. The last interviews 
guided by a historical mapping of SPI 
efforts in the firm. 
Own 
interviews 
 
In-depth 
interviews 
2004 + 
Nov. 
2005 
1996  – Nov. 
2005 
Social networks mapping – 
“questionnaire” and results 
Own 
research 
Action 
research  
Oct. 
2004 
2004 
Interviews with 2 researchers from 
the local research group (among 
others commenting on the written 
material) 
Own 
interviews 
In-depth 
interviews 
Nov. 
2005 
2003 – 2005 
 
Table 1 The collection of data available in the case study 
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The data sources are both internal and external and represent a range of different 
actors; management, employees, students and researchers. Most time periods are 
covered by more than one source (and types of sources). The types of data are 
documentary, observations (own and others), interviews and previous research 
results. As the table shows, we had access to pluralistic, triangulated, historical and 
contextual data. To this material from sources outside ourselves, we can add 
substantial personal knowledge of the firm from being both insider (former 
employee) and outsider (consultant etc.).  
 
One drawback is that only the documentary material is historical, while most 
interviews, eyewitness testimonials and own experience from the early part of the 
period is retrospective. However the only (not desirable) alternative was to discard 
the first time period of the case study all together.  
 
Data Analysis and Interpretation 
Having collected the first historical and retrospective data, we made a historical 
map of SPI events in SmallSoft during the period (an analytical chronology). This 
provided us with an overview and the chronology served as interview guide when 
interviewing the key employees of the firm. 
  
To handle the time aspect we introduced the theory of encounters and episodes 
(Newman and Robey, 1992, Cho et al., 2008). We identified encounters and 
episodes that either the interviewee or we found to be important. We did so 
iteratively, describing the suggested encounters and episodes in more and more 
detail based on systematical data analysis. We focused on activities, events and 
actors within and outside the firm that influenced the adoption of SPI technologies. 
Through this process we tested the candidates for episodes and some were 
confirmed while others were modified or replaced.      
 
We then applied Actor Network Theory (ANT) (Callon, 1986, Latour, 1987, 
Walsham, 1997) allowing us to identify and explore actants of the events and 
episodes and their interests in and influence on the adoption. Since ANT does not 
inherit any prior hypothesis or explanations theories, applying ANT helped us to 
avoid the “traditional simplistic view of change” that Pettigrew (1990) refers to, by 
allowing for shifts in levels of analysis and in focus as appropriate.  
 
Together these two orthogonal analyses serve as the basic data analysis of my 
research. The interpretations of the case take their outset in the result of this basic 
analysis.  
 
In the first interpretation we turned to the concepts of control and drift by Ciborra 
(2002) to explain and give meaning to the case. This was inspired by two findings 
from the basic data analysis. First, we found a wave-like pattern of encounters of 
SPI efforts that were experienced as successful, interesting and promising by those 
involved, but were followed by episodes of eroding results and fading energy. 
4.2 Research project  
29 
Second, we found important and sustainable improvements that were grown from 
the grassroots. The resulting account of how the adoption of SPI technology was 
shaped between managerial control and drift was written up as a thick description. 
For further details see paper 2 (Tjornehoj and Mathiassen, 2008a).  
 
This led to a second and supplementary interpretation of the case. We narrowed our 
focus to how organizational improvisation had been part of the SPI technology 
adoption. This interpretation took place within the understanding gained through 
the first interpretation and was based on the same basic analysis. Yet the research 
objective, the primary level of analysis and the analytical framework, was different 
and thus led to new insights from the same case. For the purpose of this 
interpretation we adopted the framework of organizational improvisation by Cunha 
(1999). The results are reported in paper 3 (see section 5.4.).  
 
Writing up 
When we wrote the first paper (Tjornehoj and Mathiassen, 2008a, section 5.3), we 
were advised by the reviewers not to report the ANT analysis, due to the 
overwhelming amount of theory that blurred the authenticity
2
. The ANT analysis 
had however served as an important scaffolding (Walsham, 1995, p. 76) for the 
results. 
 
The results include generalizations of three out of the four kinds that interpretive 
case research allows (Walsham, 1995, p. 79):  
 
 Generating of theory: e.g. the suggestion of “negotiating SPI between 
control and drift” as a development of the theory of  “from control to 
drift” by Ciborra (2002) and the finding that the theory of organizational 
improvisation (Cunha et al., 1999) could not explain conflicting 
improvisations in the firm at different levels and serving different 
interests led us to suggest the concepts of micro and macro 
improvisations.  
 Drawing of specific implications: e.g. the suggestions for managers when 
adopting SPI technology (both papers 2 and 3) is of this kind.  
 The contribution of rich insight that stems from the detailed data analysis: 
e.g. the case descriptions of these papers. 
4.2.5 An embedded action research intervention  
The action research intervention serves as the first part of this case-study as we 
started data collection and studying of the SPI efforts of SmallSoft through the 
intervention. The result of the action research intervention is also reported on its 
own as paper 4 (Nielsen and Tjørnehøj, 2009, section 5.5).  
 
                                                 
2
 One of the quality critera for interpretive research from Golden-Biddle and Locke. The others 
being plausibility and criticality.  
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The initiating problem in SmallSoft for the intervention was that a centralized SPI 
organisation had failed. The SPI manager characterized the organization as “a 
complete failure” and looked for a completely different and more suitable way to 
organize and achieve the desired improvements.  
  
We supplemented the data already collected as part of the SPK project with further 
inquiry, to reach a rather detailed understanding of the situation. Based on this we 
suggested and initiated an action research intervention inspired by social network 
analysis theory, in line with the procedure suggested by Cross and Parker (Cross 
and Parker, 2004). The intervention involved designing a graphical questionnaire to 
collect data of the SPI communication and knowledge networks of SmallSoft. The 
data was loaded into a tool for social networks analysis, NetDraw
3
. We used this 
tool for the iterative analysis of the network data looking for patterns that could 
reject or confirm our working hypotheses about SmallSoft’s SPI activities. We 
validated the findings through the managers of the firm. The results were presented 
to management and led to a rather detailed discussion of the network problems and 
(a new) SPI organization in SmallSoft.  
 
                                                 
3
 NetDraw is available at www.analytictech.com/Netdraw/netdraw.htm. 
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5 Research Papers 
In this chapter I present my research papers briefly. First I provide an overview and 
describe the different roles that each paper has played in my PhD work. Secondly, I 
present more detail on each of the papers. 
5.1 Overview 
Table 2 provides an overview giving the titles, authors, place of publication and 
research approaches of the papers.  
 
# Title Authors Publication Approach 
1 Prescription, description, 
reflection: the shape of the 
software process 
improvement field 
Bo Hansen 
Jeremy Rose 
Gitte Tjørnehøj 
 
Published in International 
Journal of Information 
Management, vol. 24 no. 
6, 2005 
Literature 
review 
2 Between control and drift: 
negotiating improvement 
in a small software firm 
Gitte Tjornehoj 
Lars Mathiassen 
Published in Information, 
Technology and People,  
Vol. 21, 2008 
Longitudinal 
interpretive 
case study  
3 Improvisation during 
Process-Technology 
Adoption: A Longitudinal 
Study of a Software Firm 
Gitte Tjornehoj 
Lars Mathiassen 
Submitted to Journal of 
Information Technology 
2007
4
. Revised manuscript 
submitted March 2009. A 
previous version published 
as a chapter in Beyond 
Conventional Software 
Process Improvement 
(Nielsen and Kautz, 2008)  
Longitudinal 
interpretive 
case study 
4 Social Networks in 
Software Process 
Improvement  
Peter A. Nielsen 
Gitte Tjørnehøj 
Published in Software 
Process Improvement and 
Practice 2009 
Action 
research 
(CPR) 
 
Table 2 The four papers that form the basis of this thesis.  
 
Earlier or revised versions of some of the papers have been published; papers 1 and 
4 in conference proceedings (Hansen et al., 2004b, Nielsen and Tjørnehøj, 2005), 
                                                 
4
 Administrative problems have delayed the reviewing process. 
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and papers 3 and 4 as chapters in the book, Beyond Conventional Software Process 
Improvement (Nielsen and Kautz, 2008). 
 
The papers and the work that led to them have played very different roles in my 
learning process towards this PhD thesis. The literature study served as an 
introduction to the models, methods and practice understanding of SPI and gave me 
an opportunity to test my pre-conceptions of the field. It also laid the ground for my 
choice of research approach by establishing that reflections, deeper insights and 
independent studies are rather rare in the field of SPI. 
 
The action research intervention gave me a chance to try out action research and to 
get back in touch with the case firm. The understanding of their SPI knowledge and 
communication networks gained from this intervention was very valuable in the 
further study of the firm.     
 
The longitudinal interpretive case study is the core of my PhD. Having the 
opportunity to study 10 years of SPI efforts in SmallSoft in detail was invaluable. It 
allowed me to build an understanding from the rich data through interpretation of 
the case with drift theory and it provided insights and results of the real world. By 
this I mean that the full complexity of SPI practice has been taken into account and 
is not abstracted away. The combination of realism of the study and the theory that 
allows for this realism was very useful when building a profound understanding of 
SPI practice as drifting. 
 
Based on my new understanding of SPI practice as drifting, the second 
interpretation of the case was the first investigation into when, how and why drift 
happens. In this study we looked at improvisation. In the paper we formulate 
recommendations for management on how to facilitate valuable improvisation. This 
is my first attempt to target the results at practitioners, and for my profound 
understanding to result in advice for practitioners.  
 
The learning reflected in these papers, in the light of my research questions, has 
resulted in a new and documented understanding of SPI practice and its 
implications for the SPI field. This is discussed in chapter 6.   
5.2 The literature review 
In this section, I summarize the contribution of paper 1 (Hansen et al., 2004a). 
 
Purpose: 
The purpose of this study was to gain an overview of the research field of SPI, so 
that we could characterize it as a background for further studies in the field.  
 
Approach: 
We reviewed 322 representative research papers published in IS journals or 
proceedings of academic conferences. We found the references through an iterative 
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search process (for details, see paper 2). To qualify for the review, publications had 
to name SPI in the title, abstract or keywords. We reviewed the papers to gain an 
overview of the types and topics of the contributions and gathered the references in 
a database. 
 
We developed a simple framework inspired by the evolution of an applied field of 
research. We would expect such a field to display a balanced cycle in which: (1) 
theoretically derived prescriptions are carried out in practice, (2) the resulting 
experiences are described to generate understandings that (3) again are reflected 
upon in order to form theory that can lead to better prescriptions. We could thus 
categorize the contributions as prescriptive, descriptive or reflective and through 
this characterize the SPI field of research. We described and summarized the 
different kinds of contributions and did a few simple calculations. 
 
 
 
Figure 5.1 The simple framework used in the literature review 
 
Findings and results: 
We found that the applied field of SPI was biased towards prescriptive 
contributions and was dominated by one approach, CMM (72% of all contributions 
referred to CMM either in the title, abstract or keywords)  
 
In the paper we address two issues in the field. First, we found an evident closed 
single-loop learning cycle formed by the SEI refinement of the CMM and the 
industry implementing the model and experimenting to learn how best to 
implement it. Success stories play a major role in the field, while failures are 
unreported, except in some Scandinavian research and between the lines in SEI‟s 
own figures. We question the success of CMM across environments and cultures. 
Second, we found the severe bias of the SPI field towards prescriptive contributions 
inappropriate even though prescriptions may be inherent in an applied field of 
research. As a result of this study, we suggested rebalancing the field by more 
independent and theoretical informed research focusing more broadly on the 
improvements of processes across the software industry.   
 
Contribution: 
The contribution is a critical literature review of the research field of SPI arguing 
that the field is dominated by CMM and lacks independent and reflective research.  
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This literature review was conducted in 2004. It is my perception that the SPI 
research field may have altered somewhat in shape since then. At least, the 
contributions of the SPK research project (Nielsen and Kautz, 2008) add to the pool 
of independent and reflective research. Through my work in writing up the thesis I 
have done some further literature searches and have found references that would 
also have raised the number of publications addressing independent reflective 
research, for example, on SPI agility (Börjesson and Mathiassen, 2005, Aaen et al., 
2007, Allison and Merali, 2007).   
5.3 The case study interpretation 1 – Between control and 
drift 
In this section, I summarize the contribution of paper 2 (Tjornehoj and Mathiassen, 
2008a). 
 
Purpose: 
The literature in the SPI field offers a number of studies on small organizations 
adopting SPI, but very few results on how such initiatives evolve over time. The 
purpose of this study was to investigate how adoption of SPI technology was 
shaped over a 10-year period in the small Danish software firm SmallSoft. Against 
this backdrop we try to answer the research question: “How can small software 
firms manage the adoption of SPI technology?”. 
 
Approach: 
The investigation was based on an interpretive longitudinal case study of the 
improvements efforts in SmallSoft over 10 years (1996–2005). The data collected 
were diverse and from many sources, both internal and external to the firm. To 
some extent they were either retrospective (as interviews) or historical (from 
archives) and were combined with detailed knowledge of the firm and its history 
from collaborations by researchers with the firm over the years. We structured the 
study by focusing on encounters that impacted the improvement efforts, 
engineering or management practice of the firm. The encounters were chosen 
through a truly iterative data analysis process of reading and rereading the data. For 
further detail, see section 4.2.4. When interpreting the case we worked through the 
encounters again, writing the story of how SPI adoption in SmallSoft was shaped 
between managerial control and drifting forces such as improvisation.   
 
Findings and results: 
We found that the improvement effort in SmallSoft was fluctuating and shaped 
between managements attempt to control SPI technology adoption and events that 
caused the process to drift in unpredictable directions. This is described in a 
detailed process analysis in the paper.  
 
Based on these findings we suggest that managers of small firms should remain 
flexible and constantly negotiate technology adoption practices between control and
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 drift, creating momentum and direction according to firm goals through attempts to 
control, while at the same time exploiting backtalk options and innovations from 
drifting forces inside and outside the firm.  
 
As a theoretical result we recommend substituting the “from control to drift” 
perspective on organizational adoption of complex technologies like SPI with a 
“negotiating control and drift” perspective. 
 
Contribution: 
The paper contributes to the SPI literature by providing rich insights through a 
detailed and longitudinal case description of a SPI effort and by showing the 
usefulness of an alternative conceptual framework for understanding and describing 
this kind of practice. It contributes to the literature on organizational adoption of 
technology by suggesting an alternation of the concept “from drift to control”.  
5.4 The case study interpretation 2 – Organizational 
improvisation 
In this section, I summarize the contribution of paper 3 (Tjornehoj and Mathiassen, 
submitted 2007)  
 
Purpose: 
Small software firms experience problems when adopting SPI technology. They 
lack resources and knowledge, the dominant SPI approaches fit poorly with their 
needs and they are highly sensitive to dynamic environments. Often improvisation 
is promoted as the means to resolve contradictions between pressure towards 
innovation and lack of resources. The purpose of the study is to investigate the role 
of improvisation in the adoption of SPI technology over a 10-year period in a small 
firm. We have tried to answer the question: “Why, when and how does 
improvisation shape the adoption of process technology in a small software firm?”. 
 
Approach: 
This study builds on the same data collection and basic data analysis as paper 2 (see 
section 5.3). Also the analysis of improvisation in the case evolves within the 
understanding generated through the first analysis. In this second analysis we 
worked through the encounters and data once again, focusing on the role of 
improvisation in the case – describing when, how and why it happened.    
 
Findings and results: 
We found that SmallSoft was constantly improvising to meet unexpected events at 
all levels of the organization during the 10-year period. The firm‟s culture was 
experimental, with a low level of procedural memory, leaving room for much 
improvisation. The improvisations were of many types, degrees and on all levels 
and with very varying outcomes. We found that the improvising culture of the firm 
was a great strength in a turbulent environment. That is, improvisations addressed 
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appropriate challenges and were supported and coordinated to benefit the firm. 
However, improvising when there is no need because the events could have been 
planned for and because there is no real time pressure can jeopardize efficient 
production.  
 
Based on these findings, we advise managers of small firms how they can exploit 
improvisation in the adoption of complex technologies by facilitating an 
appropriate improvisational culture.   
 
Contribution: 
Organizational improvisation is rather unexplored in the adoption of SPI 
technology. This study adds important empirical insights to the field from a 
longitudinal study. We identified two different levels of improvisations interacting, 
often uncoordinated and sometimes in contradiction. This understanding of levels 
of improvisation adds to the theory of organizational improvisations. We advise 
managers on how to facilitate an appropriate improvisational culture to ease the 
adoption of SPI technology.  
5.5 The action research intervention 
In this section, I summarize the contribution of paper 4 (Nielsen and Tjørnehøj, 
2009). 
 
Purpose: 
The purpose of this study was dual, as for all action research. We wanted to 
contribute to the solution of the problems in SmallSoft on how to organize an 
effective SPI effort. We also wanted to understand knowledge sharing in SPI better 
and to find out how social networks analysis could be utilized for this.  
 
Approach: 
We performed an iterative social network analysis of the communication and 
knowledge-sharing networks of SmallSoft, mapping the results graphically in 
networks models. We found a misfit between the networks and the formal 
centralized improvement strategy that SmallSoft had followed previously and we 
could describe the misfit and findings in detail based on the mappings. The analysis 
was presented to the management of SmallSoft and led to a detailed discussion of 
views on the situation and of the future organization of SPI in the firm. Based on 
this negotiation, they designed and decided a new SPI organization fitting the 
networks. Further description of the approach of the study is set out in section 4.2.5 
as the embedded action research intervention. 
 
Findings and results: 
We found that the analysis and the resulting network models were useful both to 
understand the knowledge-sharing networks and when communicating the results to 
the managers. These also supported the managers in negotiating the situation and
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 deciding on the future SPI organization. Also management found it useful as a kind 
of mirror in which they could see their own organization in a new light.  
 
It was evident in the study that communication and knowledge sharing is an 
important integral part of SPI that follows patterns other than the official channels. 
It is important to understand these networks as they can hinder or promote SPI 
efforts. This can be done through social network analysis carried out as we did. 
This low budget approach is well suited for small firms since they are less likely to 
choose a formal centralized SPI strategy. The approach provides insights in the 
underlying social networks that are an important part of the infrastructure of 
informal SPI. It is likely to be useful to other small organizations.    
 
Contributions: 
The paper recognizes communication and knowledge-sharing networks as an 
important integral part of SPI and suggests that it is important to understand these 
to promote successful SPI efforts. However, the main contribution is providing an 
example of how to use social networks analysis in SPI, and proving it useful when 
investigating knowledge sharing and communication in SPI in smaller firms. 
Research Papers  
38 
 
  
39 
 
6 Discussion of the results and implications 
The main finding from my analysis of the SmallSoft case was that the SPI 
technology adoption drifted in unpredictable directions. In practice, SPI technology 
is drifting as described in the case in paper 2 (Tjornehoj and Mathiassen, 2008a, 
section 5.3). I have investigated this further in my research (papers 2, 3, and 4). In 
this section the results will be discussed, organized in five themes of SPI practice, 
and the implications for SPI research and practice will be addressed. 
6.1 SPI practice characteristic 
I have chosen the five themes because they characterized the drifting SPI practice 
of SmallSoft. Two of the themes are already main topics of papers 2 and 3 
(Tjornehoj and Mathiassen, 2008a, section 5.3). The other themes have grown in 
importance to me during my work on the thesis and are thus added here.  
 
The first three themes address conditions for drifting SPI practice while the others 
address aspects of how to act in drifting SPI practice. Together they outline a 
profound understanding of important characteristics of SPI practice based on 
empirical findings. This understanding may lead to better advice for SPI 
practitioners than is currently provided in the dominant SPI theory. 
 
The themes are: 
 dependent on the production network 
 sensitive to dynamic environments  
 longitudinal 
 shaped between control and drift  
 improvisational. 
For each theme I first present my findings and discuss SPI theory in accordance 
with the theme, and secondly I state my contribution.  
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6.1.1 Dependent on the production network 
This theme addresses the role of SPI practice in a software organization, especially 
how it is related to the main business of the organization: software production. 
 
In paper 2 (Tjornehoj and Mathiassen, 2008a, section 5.3) we account for the 
existence of two networks
5
 in SmallSoft: 
 
  …the relatively stable and powerful production-network in which managers 
and software developers across SmallSoft‟s three departments developed new 
solutions in response to customer requests. (Tjornehoj and Mathiassen, 
2008a, p. 75) 
and 
…the less stable and weaker improvement-network through which a small 
group of different actors over time attempted to improve practices in the 
production-network through the adoption of new development technologies.    
(Tjornehoj and Mathiassen, 2008a, p. 75). 
 
Through the process analysis of the paper we describe how the production network 
and the improvement network interact in and how the production network 
dominates the 10 years of adoption of SPI technology in SmallSoft. We show how 
the successful improvements often are the ones driven mainly by the production 
network and its pertinent needs. We also show that if the production network is 
successful and provides surplus then investments in the improvement network is 
more likely. That is, until the demand overheats the production network and 
requires all resources. In SmallSoft the improvement network depends highly on the 
state of the production network (Tjornehoj and Mathiassen, 2008a, p. 83). Having 
realized this, in the final SPI initiative that we report on, the SPI manager in 
SmallSoft aligned the interests of the improvement network with the production-
network by forming self-governing cross-firm process improvement teams (PITs) 
involving all employees.  
   
In contrast to this, SPI theory advises that SPI should be organized separately from 
the production. A group (the SEPG) (Humphrey, 1989, p. 287) of dedicated change 
agents is to initiate, design and drive the improvements. The group forms an 
independent change organization that will only be informed about system 
development from outside by the engineers engaged in production. The 
improvements have to start at the top and be supported by committed top 
management to create the momentum needed (Humphrey, 1989, p. 19). Also the 
effect of the improvement effort is measured by an external norm, independent of 
the software production in the organization. Most SPI literature takes this for 
granted. This applies both to surveys reporting adoptions of SPI technology (Haley, 
1996, Hollenbach et al., 1997, Hideto et al., 2006) and to studies of success factors 
in SPI (Herbsleb et al., 1997, El-Emam et al., 2001, Wilkie et al., 2005). However, 
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 In the sense of actor networks (Callon, 1986, Latour, 1987, Walsham, 1997). 
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this separate organization of the improvement staff and activity will hinder the 
improvement network from aligning with the production network because of lack 
of shared activities, knowledge and interests. 
 
My finding that the improvement network is inherently dependent on and can 
benefit from being aligned and integrated with the production network questions 
the benefits of separate organization. A separate organization will make the 
alignment unlikely to happen. The detachment of the production and the 
improvement efforts constrains potential synergy from aligned interests, from 
employees feeling ownership for the improvements and from opportunities offered 
from the production network.  
 
Aaen (2003) argues theoretically that the original SPI approach (Blueprint SPI) 
externalizes process knowledge and separates process design from use. The 
approach thereby risks seeing the process models as ends rather than means to 
improvement, risks gold-plating of the processes and risks plain useless changes. 
Our empirical findings support Aaen‟s theoretical finding (2003). We described 
how the production network continuously helped focus the improvement network 
on pertinent needs and provided powerful feedback to planned or implemented 
improvements.  
 
I suggest that aligning
6
 the improvement network with the production network will 
allow SPI to be fueled by the most powerful network of the organization. This 
could ease the problems of lack of resources and failed investments and help ensure 
that planned improvements fit the firm‟s reality. Aligning the two networks would, 
among other things, involve acting in the interests of the production network 
(Iversen et al., 1998b) and furthering cross-network activities and knowledge 
sharing (Nielsen and Tjørnehøj, 2009). Extensive user participation in the design 
and implementation of improvements (Aaen, 2002) or integration of improvement 
initiatives in system development practices  (Börjesson and Mathiassen, 2004) are 
possible roads to this.   
6.1.2 Sensitive to dynamic environments 
This theme addresses how the increase in environmental dynamics of organizations 
has changed the premises of SPI practice and thus must change the practice itself.  
 
The sensitivity to dynamic environments is an important driver in technology 
adoption. In the SmallSoft case, both challenges and opportunities offered by the 
dynamic environment were acting during the adoption, as described in papers 2 
(Tjornehoj and Mathiassen, 2008a, section 5.3) and 3 (Tjornehoj and Mathiassen, 
submitted 2007, section 5.4). We saw how market fluctuations reduced the ability 
to invest in SPI both when SmallSoft had to downsize and when the firm 
                                                 
6
 In the sense of aligning interests and networks in actor network theory, see (Callon, 1986, Latour, 
1987, Walsham, 1997). 
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experienced unexpected increased sales, and how the opportunity of action learning 
changed the SPI strategy. Paper 4 (Nielsen and Tjørnehøj, 2009, section 5.5) reports 
in detail on one such example of an externally provided opportunity. In paper 3 
(Tjornehoj and Mathiassen, submitted 2007, section 5.4), we especially describe 
how SmallSoft reacted to and utilized the dynamics of the environment through a 
flexible, improvisational behavior that allowed for adapted and useful solutions.  
 
Others have also found that small firms are sensitive to highly dynamic 
environments (Mathiassen and Vainio, 2007) and  Conradi and Fuggetta (2002) 
state that business and market turbulence can be a hindrance when adopting SPI 
technology.  However, the dominant SPI theories do not have an answer to this 
challenge. To the contrary, a static strategy for SPI is promoted by the norm-driven 
approaches (Arent, 2000), which include, among others, BOOTSTRAP (Kuvaja, 
1999), the ISO9000 series (Hoyle, 2005) and CMM(I) (Paulk et al., 1993, The-
CMMI-product-team, 2001, 2002). The goal of the improvement activity is 
compliance with rather static norms.  Success is when assessments show an 
increasing maturity according to the norm. This kind of SPI strategy does not allow 
for awareness of and adaptation to a dynamic firm environment unless this 
environment coincidentally is mirrored in the norm.  
 
A commercial SPI business has formed around the norms. The underlying 
perception that the best practice of system development is rather general across 
industry and time keeps the norms static. Organizations certified according to a 
norm of course support this, since every update of the norm can be costly for them. 
Thus there is a major risk of growing misfits between the increasingly dynamic and 
unpredictable environments and the rather static norms. Adopting an inappropriate 
norm could lead to failed investments and unfeasible improvements even though 
these may be successful according to that norm. Likewise, opportunities offered by 
the dynamic environment will rarely fit the norm and they will probably be wasted.  
 
Since traditional SPI demands many, expensive and long-term improvements (Aaen 
et al., 2001) for most firms, the time period without acting on dynamic 
environments is likely to be long. The separate organization of SPI through the 
SPEG as described above (Humphrey, 1989, p. 287, section 6.1.1) just adds to the 
static nature of the SPI strategies. A static group of full-time change agents are 
shielded from the environments of the organizations by top management and by not 
practicing system development themselves.  
 
The static aspect of the dominant SPI approaches has been criticized for not 
reflecting environmental change (Ward et al., 2001), for focusing on process 
stabilization and refinement when fast-paced environmental change demands 
product innovation (Conradi and Fuggetta, 2002), for assuming a relatively high 
level of stability in the environment (Börjesson and Mathiassen, 2005), and for 
emphasizing process control more than building abilities to respond to 
environmental change (Aaen et al., 2007). Aaen (2003) states that SPI theory 
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promotes systematic planning for the expected rather than the unexpected, and 
argues that this would rarely be the best answer, given the complexities and 
uncertainties of software projects.  
 
The SPI adoption of SmallSoft was certainly complex, unpredictable and 
characterized by dynamic environments. According to Ciborra, dynamic 
environments can lead to drifting technology. He suggests taking advantage of this 
by supporting human innovation and by facilitating the cultivation and hosting of 
technology instead of trying to plan or design it (Ciborra, 2002). In the SmallSoft 
case, major and important changes in SPI strategies were brought about by this kind 
of behavior. Some examples are mentioned above. In particular, we found that 
deliberately cultivating the ability to improvise in appropriate ways was indeed 
helpful when adopting SPI technology in dynamic environments.  
 
The lack of ability of small organizations to withstand dynamic environments is an 
obstacle when adopting traditional SPI technologies since these imply long-term 
plans and fixed goals defined through a norm (Aaen et al., 2001). Since dynamic 
environments are common, in particular for small organizations (Holmberg and 
Mathiassen, 2001), I suggest embracing this dynamic as an advantage for SPI 
technology adoption. This will allow the adopted SPI technology to be fitted to the 
actual situation and the adoption to benefit from possibilities offered from outside. 
It will be likely to foster flexible and integrated improvements that are beneficial 
for the organization also in the short term. 
  
Some resemblance to the agile trend in software development (Beck et al., 2001) is 
obvious, as this too promotes embracing change. Embracing the dynamic 
environments in SPI will involve short-term changes and evaluations of usefulness, 
allowing changes in the environment to be accounted for and utilized continuously. 
This will call for more flexible approaches to SPI as suggested by (Börjesson and 
Mathiassen, 2005) and (Aaen et al., 2007).    
6.1.3 Longitudinal 
This theme addresses the longitudinal nature of SPI practice as a key to 
understanding the web of learning that leads to improvement. 
 
The basic analysis on which both papers 2 (Tjornehoj and Mathiassen, 2008a, 
section 5.3) and 3 (Tjornehoj and Mathiassen, submitted 2007, section 5.4) build is 
organized as a longitudinal interpretive study. Among other things this means 
focusing on temporal interconnectedness: “Antecedent conditions shape the present 
and the emerging future…Thus history is not just an event in the past but is alive in 
the present and may shape the future.” (Pettigrew, 1990, p. 270). History is here 
understood as more than events in chronological order. In both studies it became 
increasingly apparent how history thus shaped the present, even though from the 
start we did not anticipate direct connections between the different SPI efforts. One 
of the employees interviewed stated that, even if the improvement efforts at first 
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sight might look like failures, the firm had changed and learned a lot. He also 
pointed out that the improvements in the organization were noticeable, even though 
the efforts evaluated one by one in a short-term perspective were either failures or 
successes that soon evaporated. We realized that a web of events, individual and 
collective learning, new personal practices and tools, communications and 
discussions and management actions, bit by bit and building on each other over 
time, had moved the organization forward and created new practices.  
 
One of the key principles of the dominant SPI theory is that improvement is 
continuous (Humphrey, 1989, p. 19). It is not a one-shot effort, but takes 
continuous learning and growth. Since people and problems are in a constant flux, 
Humphrey suggests periodic adjustments of task and relations (Humphrey, 1989, p. 
20), but advises doing so in a disciplined way in stable periods to allow for focusing 
on the processes and not on the immediate problems. The goal is still an orderly 
coherent improvement framework (Humphrey, 1989, p. 21). Bits and pieces – or an 
incoherent patchwork (p. 21) – does not count. Continuous improvement is 
measured according to the norm and only improvements that are part of an orderly 
improvement framework count.  
 
Mathiassen et al. (2002) support the dominant SPI theories‟ assumption that SPI is 
inherently continuous as “there are always new problems and challenges, and 
solutions to old problems must be maintained and further developed” (Mathiassen 
et al., 2002, p. 17). They find that continuous improvement has to be stepwise, 
supported by top management commitment to keep momentum, and conducted by a 
sustainable improvement organization.   
 
In the SmallSoft case, we found many small changes that either cleared the way for 
improvements or gathered and gained power over time to eventually improve 
practice. Many of these would be seen as insignificant and even unwanted by the 
dominant SPI theories. When an organization does not value these micro changes, 
some potential for grown improvements is lost and they risk stunting the 
development of an improvement culture. The idea of history actively shaping the 
present and future means that even ignored changes that are insignificant according 
to the norm will continue to impact future improvements either positively or 
negatively. Assessing organizations according to a norm leads to a risk of ditching 
improvements that might have some potential because they are regarded as failures. 
In Smallsoft we found that failed improvement efforts laid the foundations for the 
improvements, among other things through learning, new shared understanding and 
reusable artifacts.     
 
Both Mathiassen et al. (2002) and Humphrey (1989) use the concept “continuous 
SPI”, addressing that an organization should keep taking stepwise SPI action, 
whether because “it takes time to climb the ladder of maturity” or because “new 
challenges and problems arise”. Based on my research, I suggest longitudinal SPI 
as a richer and more appropriate way of thinking than continuous SPI. It is a way to 
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emphasize the web of learning, actions and artifacts that, through history, lay the 
foundations of any improvement effort that an organization plans. Acknowledging 
this may change the perception of what is, or can lead to, an improvement.  
 
To go beyond the simplistic and common understanding of change as rationally 
planned and implemented and to grasp the real complexity of practice, dominant 
SPI theories need to be supplemented by other lines of theory dealing with, for 
example, the social aspects of organizations (Nielsen and Nørbjerg, 2001, Ciborra, 
2002), knowledge (Mathiassen and Pourkomeylian, 2003) and learning (Fichman 
and Kemere, 1997).    
6.1.4 Shaped between control and drift 
This theme outlines a philosophy for SPI practice that fits the conditions for SPI 
practice that I have found through my work.  
  
Paper 2 (Tjornehoj and Mathiassen, 2008a, section 5.3) argues that the adoption of 
SPI technology in SmallSoft was shaped between control and drift. We found both 
elements of control and drift that had beneficial impacts on the adoption. The 
elements were interacting, with their relative dominance shifting.  
 
The SPI theories and models that were introduced offered control approaches, 
facilitated knowledge sharing and learning and helped management to set the 
direction. This way the control elements framed the collaborative experimenting 
and learning, and kept the improvement network alive. The continued control 
efforts kept SmallSoft vigilant paper 2 (Tjornehoj and Mathiassen, 2008a, p. 85) by 
insisting on and pushing the organization toward change.  
 
Drifting at the same time helped to ensure the adaptation of SPI technology to the 
firm‟s realities, to exploit human creativity and innovativeness, and to handle lack 
of resources and knowledge. Unexpected opportunities from outside the firm and 
everyday coping, bricolage and improvisation by employees, were important during 
the adoption (see paper 3 (Tjornehoj and Mathiassen, submitted 2007, section 5.4)).  
 
Together the two shaped the adoption process, interacting with, balancing and 
moderating each other. When the control elements balance the drift elements they 
ensure the effectiveness and efficiency of the practice, for example, by avoiding 
over-improvising in routine situations and by providing means for coordination (not 
only traditional planning, but less rigorously in goal setting and knowledge 
sharing). When the drift elements balance the control elements they ensure 
adaptation of the models, plans and technologies to the real life of the organization. 
For example, unfeasible planned improvements are ignored or changed, new 
improvements are sparked by improvisation as a reaction to the dynamic 
environment, and the adoption process itself is molded to fit the production 
network‟s situation. Together this secured a unique solution for SmallSoft.    
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From the dominant SPI theory we already know a lot about control elements and 
how to utilize control. For example, the core idea of CMM (Humphrey, 1989) and 
IDEAL (McFeeley, 1996) is for management to control the continuous 
improvement activity of the firm. In general, SPI literature focuses on prescribing 
how best to control and measure the working processes of a firm in accordance with 
a norm. Drift is at best addressed in explaining failed efforts or in some cases as 
supplementary to the main drivers of improvement. 
 
According to Ciborra (2002), this control view is widespread in the field of IS. It is 
based on a rational worldview, in which managers understand and plan events by 
applying simplistic theoretical models to decisions and practices. Ciborra finds that 
this detachment from the real world causes a crisis in the field and he suggests 
firms should discard control and organize for drift to stay innovative and 
competitive. CMM is a clear example of what Ciborra wants to avoid (Ciborra, 
2002, p. 19).  
 
Drift describes how side effects, bricolage, hacking, formative context, and 
people‟s everyday coping in an increasingly complex and unpredictable world 
make reality drift away from plans, thereby opening the way for options and 
innovations that otherwise would be unthinkable.  
 
Ciborra finds control and drift to be paradigms and thus irreconcilable. However, 
we found that not only did elements of both contribute positively to the adoption of 
SPI technology in SmallSoft, they also acted together, balancing and moderating 
each other beneficially (Tjornehoj and Mathiassen, 2008a, section 5.3). My 
research suggests that negotiating the adoption process of SPI technology between 
the two will help in utilizing the full potential of improvement of software practice 
of an organization.  
 
By utilizing control elements such as internal assessments according to a well-
known norm, management can set the direction, vitalize and push the adoption of 
SPI technology. By not acting, they risk that the production network will petrify in 
an inappropriate practice. However, if management insists on a pure control 
approach without being open to the backtalk from the situation (often perceived as 
drift), they risk missing the full learning and innovation potential offered by the 
situation. On the contrary, they should cultivate the organization‟s ability to take 
advantage of drifting to moderate the adopted SPI technologies.  
6.1.5 Improvisational 
This theme goes into further detail about how to deal with the conditions under 
which SPI is practiced. One way of elevating the potential of drift is by cultivating 
the organization‟s capacity for improvisational action.  
 
In immediate continuation of SmallSoft’s sensitivity to dynamic environments 
comes the finding that the SPI practice was to a large extent improvisational, as 
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described in paper 3 (Tjornehoj and Mathiassen, submitted 2007, section 5.4). 
Improvisation can happen when something unexpected occurs, for which the 
organization has no plans or procedural memory (Gersick and Hackman, 1990). If 
this occurrence is perceived to demand such speedy action that planning and action 
have to converge, this action is called improvisation (Cunha et al., 1999).  
  
We found improvisations at all levels of SmallSoft; some helpful for the adoption of 
SPI technology, others not. Improvisations helped employees perform even though 
resources were scarce and unanticipated challenges arose. Improvisation also 
resulted in improvements fitted to practice and the firm took advantage of 
opportunities offered from outside through improvisation. However, the 
improvisational culture of SmallSoft in some cases led to over-improvising in 
situations when time and resources actually could allow for planning, knowledge 
search and orderly action. We also saw instances of improvisation that was not in 
line with the interests of the firm since appropriate leadership and coordination was 
lacking. In summary, we found that the improvisational culture of SmallSoft was a 
great strength in the dynamic environment, provided that the improvisations 
addressed appropriate challenges and were supported and coordinated to ensure 
benefits for the firm.  
 
In the dominant SPI theories, planning based on assessment is emphasized as an 
immensely important principle for software process change. “If process 
improvement is not rigorously planned and tracked, it will not happen” (Humphrey, 
1989, p. 23). It is also stated that the key elements of change are planning, 
implementation and communication, and that it is important to “maintain a 
continuous stream of actions and successes” (Humphrey, 1989, p. 32). To reassure 
the employees and to keep their support, it is “essential to have public plans, 
periodic progress reports and early demonstrations of success” (Humphrey, 1989, p. 
32). Here, success means according to the plans and the norm. The IDEAL model 
(McFeeley, 1996) prescribes well planned and rigorously conducted learning cycles 
that implement the continuous stepwise improvement prescribed by the CMM 
(Paulk et al., 1993). The CMM describes how the organization stepwise instals a 
substantial procedural memory until all software processes are defined and 
measured. Mathiassen et al. (2002) supports this view of continuous improvement 
as being well planned, stepwise, and supported by management funding and a 
sustainable improvement organization.  
 
Following this advice will just not allow for improvisational actions since planning 
should be carried out before action and since the openness towards surprises is 
systematically reduced. The idea of a defined and measured process is to reduce 
uncontrolled actions by having a substantial procedural memory on which to draw. 
This way fewer occurrences will be perceived as unexpected and risk being more or 
less ignored. 
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As described in section 6.1.2, the dominant SPI approaches and organization are 
not easily adjustable to fit surprises. This applies to the concrete plans as well, as 
they are based on rather extensive assessments and static norms. Whether the 
unexpected comes from within the organization or from dynamic environments 
(See section 6.1.2) makes no difference. The dominant SPI approaches diminish the 
conditions for improvisation; experimental culture, a minimal structure and a low 
procedural memory (Cunha et al., 1999). Ciborra (2002) states that it is through 
bricolage, hacking and improvisation by individuals that organizations adopt 
technologies and achieve important innovations. Complying with the dominant SPI 
theories thus seems to increase the risk of potential for innovations remaining 
untapped.  
 
My research suggests taking advantage of the improvisational power of an 
organization. To do so we need to address improvisation as a competence that we 
should cultivate. We need to grow an experimental culture, but also to implement 
leadership and minimal structures to support and coordinate the improvisational 
actions of the firm. With regard to procedural memory, it is important how we 
perceive the procedures. They can be taken as an outset for improvisation (Cunha et 
al., 1999, Aaen, 2003) and thus be beneficial for an improvisational organization.  
6.2 Summary of results 
I have answered my research questions through my research contributions and the 
discussions in this summary.   
 
I have addressed RQ1 “what is the problem with the dominant SPI theories 
understanding of SPI practice?” in my literature study paper 1 (Hansen et al., 
2004a, sections 2.1 and 5.2) and again in the discussion of all five themes. Some of 
the problems with the dominant SPI theories understanding of SPI practice do stem 
from the shape of the research field (Hansen et al., 2004a). The single-loop learning 
cycle of the field, the dominant status of the CMM, and the SPI industry that has 
formed around the models, conserve the underlying assumptions of the original 
model in the field and hinder alternatives being developed and tested (Hansen et al., 
2004a, section 6.1). In my discussion I argue for each theme that the dominant 
theories do not have appropriate answers to the challenges of and the conditions for 
SPI practice. The dominant SPI theories instead promote: 
 
 separate organization of the SPI network which hinders alignment with the 
production network 
 static SPI strategies which do not allow for awareness of and adaptation to 
a dynamic firm environment, whether it brings new challenges or 
possibilities 
 a limited view on continuous change which risks missing the potential of 
grown improvements, ditching helpful improvements and stunting the 
development of an improvement culture 
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 control approaches which miss the potential of drift both on its own and as 
a moderator of control. 
  models that diminish the conditions for improvisation which miss the 
potential for innovation. 
 
While RQ2 “what characterizes SPI practice?” was the driving interest in the case 
study (papers 2 and 3, see section 4.2.4, 0 and 5.4) and the action research 
intervention (paper 4, see sections 4.2.5 and 0), RQ3 “what new theories explain 
this practice better?” was central to both interpretations of the case study. 
 
Answering RQ2, I found in the case study that overall SPI practice is characterized 
by drifting SPI technology. Plans are made, control is exercised, but SPI technology 
drifts in unpredictable directions anyhow (paper 2, section 5.3). In the discussion I 
point to three important conditions that characterize this drifting SPI practice (See 
sections 6.1.1–6.1.3). Drifting SPI practice is:  
 inherently dependent on the production network 
 sensitive to dynamic environments 
 in nature longitudinal.  
These conditions impose increased complexity and dynamics into SPI practice. To 
embrace these conditions, in order to benefit from them, adoption of SPI 
technology can be negotiated between control and drift (paper 2, section 5.3.). One 
important aspect of this negotiation is to cultivate the organization for 
improvisational action (paper 3, section 5.4.). I argue that drifting SPI practice has 
to be: 
 negotiated between control and drift 
 improvisational. 
Answering RQ3 lay directly in these last two points. Drift theory is better suited to 
explain SPI practice than the current dominant SPI theories. However as discussed 
in section 6.1.4, control theory plays its own important role in SPI practice.  
6.3 Implications for the SPI field 
6.3.1 Implications for SPI theory 
Dominant SPI theories build on models that are far too simple to capture the wealth 
of actors, interests and conditions that act in an adoption of SPI technology. They 
are also too rigid to allow for the flexibility needed to meet the challenge from 
dynamic environments and changes in the production network. And even though 
the models address continuous change, they do so with a narrow focus on orderly 
change towards a coherent improvement framework, unaware of how the full 
complex history shapes the present and the future. In summary, the dominant SPI 
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theory is constrained by ignoring important aspects of the adoption process and by 
being inflexible and narrowly focused.  
 
Together the five characteristics above suggest that a richer understanding of SPI 
practice in the SPI research field is needed to meet the challenge of dynamics and 
complexity. My research has provided some new understanding of SPI practice, but 
much research still needs to be done on validating and extending this new 
knowledge. I will first address appropriate research topics for this then appropriate 
approaches.  
 
When acting on the challenge of dynamics and complexity, Ciborra (2002) 
advocates leaving the control view behind. However, we found that the control 
approaches impacted positively on the SPI adoption when interacting with and 
moderating the drifting, and, by the way, vice versa. Based on my discussion 
(section 6.1) I suggest exploring radical new ways to deal with improving practice 
and capabilities of firms in line with drift theory. I use the word capabilities here to 
underpin that even the focus of what is important to improve should be questioned. 
This would include more practice studies. However, “shaped between control and 
drift” suggests including the knowledge from the per se dominant SPI theory, but 
reinterpreting its recommendations in the light of the much richer understanding of 
the adoption of SPI technology. The goal would be situated, flexible and adaptive 
approaches that exploit the possibilities of drifting (see the five themes above in 
section 6.1).  
 
According to the IS research framework (Braa and Vidgen, 1999), understanding is 
best reached through case-study approaches (section 4.1.1). Thus more case studies 
are recommended. However, we also need to take this knowledge of SPI practice 
further into more prescriptive theory in order to advise practitioners better. 
Experimenting with alternative SPI approaches that fit the new knowledge of SPI 
practice and intervention into this practice will furnish this.  
 
To develop and integrate the new understanding of SPI practice, contributions from 
all types of research in the IS research framework (Braa and Vidgen, 1999) will be 
beneficial. As they utilize very different dynamics (Braa and Vidgen, 1999, p. 27) 
in order to reach very different outcomes, the resulting knowledge is likely to 
supplement and enhance each other.     
 
In summary, a more profound understanding of SPI practice adding to my research 
is needed to inform the research of the field. The research needs to be refocused to 
fit this understanding. This means both studies on drifting SPI and on reinterpreting 
control in that same context. Research of all kinds is needed to integrate the new 
understanding of SPI practice as drifting practice into the SPI research field (Braa 
and Vidgen, 1999). Collaborative practice research and other multi-disciplinary 
research approaches (Mingers, 2001, Mathiassen, 2002) could be useful since they 
encourage theory building on knowledge of practice. 
6.3 Implications for the SPI field  
51 
The dominant SPI theories and the whole industry that has formed around these 
norms, including the research closely connected to the industry, has been 
challenged before, theoretically by Aaen (2003), Ngwenyama and Nielsen (2003) 
and Rose et al. (2008), and now also empirically through my work. But obviously 
firms in the industry may have no interest in a changing their business. I thus find it 
difficult to imagine the SPI research field changed as described. Instead I speculate 
that it may split into more research directions or even new fields. 
6.3.2 Implications for SPI practice 
In the light of drifting SPI as discussed in the five themes above, organizations that 
want to adopt SPI technology will face dynamic environments and complexities 
beyond what is described in SPI theory (section 6.1). This need not be new to SPI 
managers since they are part of practice, but the news is that coping with the 
challenge cannot be dealt with through the dominant SPI theories (section 6.1) 
alone.  
 
Organizations will need to negotiate control and drift when adopting SPI 
technology in order to improve their practice. This means that they need to 
acknowledge the complexity of the challenges and to cultivate the organization‟s 
ability to display both control and drift capabilities when improving. Advice can be 
found in paper 2 (Tjornehoj and Mathiassen, 2008a, section 5.3) on how to 
negotiate technology adoption constantly between control and drift and in paper 3 
(Tjornehoj and Mathiassen, submitted 2007, section 5.4) on how to utilize 
improvisational action in the adoption. The advice of this last paper is the most 
practical and discusses the following aspects that managers should consider:  
 Cultivate improvisations  
 Facilitate deliberate improvisations  
 Provide support structures for improvisation 
 Exercise leadership when improvising. 
Aligning the production network and the SPI network will help to create 
momentum in the improvement work and will ensure feasible improvements as 
discussed in section 6.1.1. Problem-driven SPI (Iversen et al., 1998b) and 
integration of process design and use (Aaen, 2003) are two possible ways to do so. 
Embracing dynamics from the environment will bring possibilities and secure 
adaptation of the adopted SPI technology to the firm‟s reality. Some of the new 
research on agile SPI might provide good advice on that (Börjesson and 
Mathiassen, 2005, Aaen et al., 2007). The longitudinal perspective on 
improvements will help the organization to understand the situation better and to 
draw from all sources when improving. This is discussed in section 6.1.3. Both 
actively cultivating the organization for improvisational action (Tjornehoj and 
Mathiassen, submitted 2007, section 5.4) and utilizing social network analysis in 
order to inform decision making in the adoption process (Nielsen and Tjørnehøj, 
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2009, section 5.5) could also be helpful when exploiting the drifting reality of SPI 
practice.  
 
In short, organizations need to re-interpret the SPI theory into their special 
situation, aligning the production network, embracing dynamic environments and 
keeping a “true” longitudinal perspective on improvements. In addition, they need 
to cultivate their organization for drift capabilities, notably improvisation.    
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7 Conclusion and future research 
This chapter concludes the PhD thesis with a summary, a discussion of limitations 
and suggestions for future research. 
7.1 Summary 
In this PhD thesis I have presented my research on SPI practice. I have argued that 
there is a gap between the understanding of SPI practice in the dominant SPI 
theories and SPI practice. My research questions (section 2.5) explore this gap by 
investigating 
 problems with the existing understanding 
 the SPI practice 
 theories that explain practice better. 
I have studied the literature of the SPI field in order to determine the shape of the 
field (paper 1, Hansen et al., 2004a, see section 5.2). This study underpinned a need 
for more independent and reflective research on SPI. I then studied a small software 
firm both through action research on knowledge networks (paper 4, Nielsen and 
Tjørnehøj, 2009, see section 5.5) and through a longitudinal interpretive case study 
(section 4.2.4). The first analysis focused on how adoption of SPI technology was 
shaped between control and drift (paper 2, Tjornehoj and Mathiassen, 2008a, see 
section 5.3). The second focused on the role of improvisation in this process (paper 
3, Tjornehoj and Mathiassen, submitted 2007, see section 5.4).  
 
In order to answer my research questions I have discussed five themes that 
characterize SPI practice:  
 dependent on the production network 
 sensitive to dynamic environments  
 in nature longitudinal 
 shaped between control and drift  
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 improvisational. 
I found that the dominant SPI theories do not have appropriate answers to the 
challenges of SPI practice. SPI practice is characterized by drifting SPI 
technologies and it will be beneficial to negotiate control and drift when adopting 
SPI technologies to take advantage of the drifting forces. Improvisation is one way 
to do so. Thus these theories – drift and improvisation –explain practice better than 
the dominant SPI theories.   
 
The implication for SPI research of the new understanding of SPI practice is that 
we need to reinterpret the dominant SPI theory in the light of a much more 
profound understanding of the complexities of SPI practice, but also that we need to 
explore radical new ways to deal with improving practice. The implication for 
practitioners is that they will have to leave the vicious cycle of control (Ciborra, 
2002) in which they may be caught and start negotiating control and drift instead 
when adopting SPI.  
 
This new knowledge is relevant to the software industry, helping it to understand 
better the challenges of SPI practice and to take appropriate action when improving 
system development practice. I have published two of the papers in a form that is 
better suited for practitioners , in the book, Beyond Conventional Software Process 
Improvement (Nielsen and Kautz, 2008). Thus my first research goal, “contribute 
relevant knowledge to the software industry in order to support their efforts to 
improve their system development practice”, is achieved.  
 
The knowledge is based on independent and reflective research (section 4.2). The 
researchers were outsiders in the case study and by no means dependent on the 
studied firm or other organizations that could have influenced the results. The PhD 
study is reflective by using theory for analysis and generating new theoretical 
understandings and by “challenging basic taken-for-granted assumptions” (Hansen 
et al., 2004a). Thus my second research goal, “contribute to the research field of 
software process improvement with independent and reflective research” is 
achieved.  
7.2 Limitations 
According to Braa and Vidgen‟s IS research framework (1999), as well as 
collaborative practice research (Mathiassen, 2002), it is desirable to combine 
research approaches to balance the relevance and rigor of the research and thus 
raise the quality of the results. This PhD study is based solely on a longitudinal 
interpretive case study, that is interpretive research in the IS research framework 
(lower left point). This is an obvious limitation of my work. However, this is a 
rather work-intensive, skill- and time-demanding research approach and a PhD 
project is limited in time, which put natural limits on supplementing the approach. 
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The study in itself is limited by being a single case study. Pettigrew (1990) suggests 
adding studies of other similar cases to build a multi-case study, so that 
generalizations across cases could be drawn. Not having done this limits my results 
to what is appropriate for a single case study.  
 
The fact that much data was retrospective is also a limitation. Interviewee reflecting 
retrospectively on events might forget or rationalize what happened.    
Retrospective data are commonly utilized within IS research and to minimize the 
problems we have been looking for data from complementary data sources to 
support each other.  
 
Seen in isolation, the research in my project has the abovementioned limitations. 
The limitations are the reverse side of the coin of a unique study possibility 
combined with limited project time. Even though the research that is reported in 
this research project is somewhat narrow, it cannot be seen completely on its own. 
First, it was framed by the SPK project that was organized as collaborative practice 
research. Data from some of the SPK research has served as data in my study, and 
the other research approaches, topics and results have served as part of my prior 
knowledge when analyzing and interpreting the case.  
 
Second, my research was initiated to supplement the SPI research already done. A 
large amount of research from the left side of the IS research framework (Braa and 
Vidgen, 1999, p. 31) has been carried out, resulting in numerous prescriptive and 
some descriptive contributions. My research can be seen as supplementary to their 
results, doing research on the same topic but from a different perspective and with a 
different research approach. Thus awareness of the body of knowledge in SPI, both 
the original and the Scandinavian tradition (including the SPK project), helps to 
balance this research. 
7.3 Future research 
Above I have pointed to types of research and research topics that would be 
appropriate in the field of SPI in the future in order to integrate this new 
understanding of SPI practice in general (section 6.3.1). Here I will sketch my own 
future research interest in the SPI field. Beginning with the research reported in 
paper 3 (Tjornehoj and Mathiassen, submitted 2007) I find it obvious to investigate 
further the role of improvisation in SPI practice.  
 
I think we still need to learn more about improvising in SPI practice in order to 
advise practitioners on how to benefit from improvisational action. I would like to 
supplement my understanding from the case study with more involvement in 
practice, either through field experiments or action research. We often learn much 
about practice by aiming to change it. Since I do not think that my new 
understanding provides the basis for designing field experiments I prefer action 
research. It takes its outset in problems experienced by practitioners in an 
organization, thus the exact content of the research cannot be planned. However, 
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appropriate selection of industry partners will help putting improvisational action in 
focus. A partner organization experiencing dynamic environments but lacking 
resources to handle this challenge could be a good choice (since deliberate 
improvisation may be an appropriate answer to its problems).    
 
Examples of new research questions that puzzle me are: 
 
 Can improvisation be chosen and utilized deliberately in SPI practice in an 
organization? And if so, how is this done? 
 How does management support improvisational action in SPI practice? And 
how do they cultivate an organization for improvisation? 
 How is improvisation carried out by SPI practitioners? What does it take to 
be able to improvise? 
 What are the pitfalls of improvisation in SPI practice and how can they be 
avoided? 
 What are the outcomes of improvisation in SPI practice? 
 
The questions address improvisation from when it is initiated or decided, through 
practicing it, to the actual outcome. They cover more levels of analysis by focusing 
both on individuals and on the organization and they address how improvisation 
could or should to some extent be controlled to become beneficial for an 
organization.   
 
The questions express my broad interest in the topic of improvisation in SPI 
practice.  
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Appendix: Research papers 
This appendix includes the four research papers that form the basis of this thesis.  
 
Papers 1 (Hansen et al., 2004a, section 5.2), 2 (Tjornehoj and Mathiassen, 2008a, 
section 5.3) and 4 (Nielsen and Tjørnehøj, 2009) are all reproduced in this appendix 
as published. Paper 3 (Tjornehoj and Mathiassen, submitted 2007, section 5.4) is 
included as submitted for Journal of Information Systems, spring 2009. This paper 
was earlier published as a book chapter (Tjornehoj and Mathiassen, 2008b). 
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